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MATED CARRIER AERODYNAMIC CHARACTERISTICS

INVESTIGATION FOR O.04-SCALE MODEL BOEING 747 .

CARRIER (MODEL TElO65)/SS ORBITER (MODEL 43-0)

AND 747 CARRIER/ET (MODEL 1284-72) COMBINATIONS
IN THE U. OF WASH. AERONAUTICAL LABORATORY

(UWAL) F. K. KIRSTEN WIND TUNNEL (CA3)

by

747 Aerodynamics, 747 Flight Controls, and Wind Tunnel Test Group

Boeing Aero Space Company

ABSTRACT

Experimental investigations of the aerodynamic characteristics of

O.0405-scale space shuttle Orbiter and O.040-scale external tank force

models in combination with a O.040-scale Boeing 747 force model were con-

ducted from 15 to 23 August 1974 in the University of Washington Aeronau-

tical Laboratory (UWAL) Wind Tunnel.

The primary objective of the test was to provide aerodynamic charac-

teristics for development of the 747 carrier aircraft for Orbiter ferry

and launch. Secondary objectives were to provide trade data for stabilizer

fin size and location effects. The airplane was also tested with an

external tank to determine the drag and stability characteristics. Con-

figurations representing possible ferry modes of operation for the tank

and Orbiter and horizontal flight test modes of operation for the Orbiter

were tested. Takeoff and cruiseconfigurations of the 747 were tested in

combination with the Orbiter.

Six-component aerodynamic force and moment data were recorded for

the 747 carrier, Orbiter and external tank. The data were recorded for

f
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ABSTRACT (Continued)

angles of attack from -40 to 240 in 20 increments and angles of sideslip

of O, ±l, ±2, ±3, ±4, ±6, ±8, ±lO, ±12, ±14, ±16, ±20 degrees.

Testing was conducted at a Mach number of 0.16 with dynamic pressure

at 35 psf and unit Reynolds number of 1.3 x IOB per foot.

t
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NOMENCLATURE

SYMBOL

a

b

CD

MNEMONIC

BREF

CD

DEFINITION

speed of sound; m/sec, ft/sec

wing span or reference span; m, ft

drag coefficient;
q_

c,g° center of gravity

C_

CL

Cm

Cn

Cp

CPc

CPs

Cy

iORB

iTANK

CSL

CL

CLM

CLN

CP

CPC

CPS

CY

IORB

ITANK

MACH

rolling-moment coefficient; r°llin9 moment
qSb

(stability axis)

lift
lift coefficient;

qS

pitching-moment coefficient; pitchin9 moment

qS_RE F

yawing-moment coefficient; yawin9 moment
qSb

(stability axis)

pressure coefficient; (Pl - P_)/q

Orbiter base cavity pressure coefficient

Orbiter strut pressure coefficient

side-force coefficient; side force
qS

Orbiter 49 757 angle of incidence; degrees

external tank to 747 angle of incidence; degrees

Mach number; V/a

3



SYMBOL

P

q

RN/L

S

SWDP

V

Xc

Xo

YC

Yo

Zc

Zo

_WDP

_ORB

_TANK

B

BORB

MNEMONIC

Q(NSM)

Q(PSF)

RN/L

SREF

MRP

XMRP

YMRP

ZMRP

STAB

INXC

INXO

INYC

INYO

INZC

INZO

ALPHAW

ALPHAO

ALPHAT

BETA

BETAO

NOMENCLATURE (Continued)

DEFINITION

pressure; N/m 2, psf

dynamic pressure, I/2pV 2, N/m 2, psf

unit Reynolds number; per m, per ft

wing area or reference area; m2, ft2

moment reference point

moment reference pQint on :X axis

moment reference point on Y axis

moment reference point on Z axis

747 horizontal stabilizer deflection angle;

degrees

velocity/ m/sec, ft/sec

carrier longitudinal station, in.

Orbiter longitudinal station, in.

carrier lateral station, in.

Orbiter lateral station, in.

carrier vertical station, in.

Orbiter vertical station, in.

747 wing angle of attack; degrees

Orbiter angle of attack; degrees

external tank angle of attack; degrees

747 angle of sideslip; degrees

Orbiter angle of sideslip; degrees

)
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SYMBOL

BTANK

_REF

6a

aai_

fiR

6aoL

aaoR

aeib

aeob

aR

aRL

aRU

aRu/_

aSB

aSPi-j

aSp i

MNEMONIC

BETAT

LREF

AILRON

AIL-IL

AIL-IR

AIL-OL

AIL-OR

BDFLAP

ELEVON

ELV-IB

ELV-OB

RUDDER

RUD-L

RUD-U

SPDBRK

Si-j

Si

NOMENCLATURE (Continued)

DEFINITION

external tank angle of sideslip; degrees

reference length or wing mean aerodynamic chord;

m, ft

747 or Orbiter aileron deflection; degrees

747 left inboard aileron deflection angle; degrees

747 right inboard aileron deflection angle;

degrees

747 left outboard aileron deflection angle;

degrees

747 right outboard aileron deflection angle;

degrees

Orbiter body flap deflection angle;degrees

747 elevator or Orbiter elevon deflection

angle; degrees

747 inboard elevator deflection angle; degrees

747 outboard elevator deflection angle; degrees

747 or Orbiter rudder deflection angle; degrees

747 lower rudder deflection angle; degrees

747 upper rudder deflection angle; degrees

747 upper/lower rudder deflection angles; degrees

Orbiter speed brake deflection angle; degrees

deflection angle for 747 spoilers i through j,

where i and j may equal l through 12; degrees

747 spoiler deflection angle i (spoiler no. i),

where i = l through 12; degrees

51"



NOMENCLATURE (Continued)
)

SYMBOL

AiORB

AiTANK

MNEMONIC

DIORB

DITANK

DEFINITION

angle of incidence correction due to Orbiter

load; degrees

angle of incidence correction due to external

tank load; degrees

k

SUBSCRIPTS

b
l

S

t

base
local

static conditions

total conditions

free stream

)
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CONFIGURATIONS INVESTIGATED

The test vehicle consisted of a 0.040 scale model of the Boeing i47

aircraft, a 0.0405 scale model of the space shuttle Orbiter and a 0.040

scale model of the space shuttle vehicle external tank. The 747 and

Orbiter were tested separately and in the mated configuration. Six-com-

ponent force data were obtained on the Orbiter with a BeBing six-component

internal balance, (number 6176A). The 747 model was mounted on the UWAL

external balance, which measured six-component force data in the wind

axis.

Testing was conducted over an angle of attack range of -4 to 24 de-

grees in 2 degree increments. Side slip angles were _+20degrees, _+16 to

+4 degrees in 2-degree increments and -4 to +4 degrees in l-degree in-

crements with angle of attack at 2, 6, 8, and 12 degrees. 747 stabilizer

deflections of +l, +.5, O, -l, -2, -2.5, "3, -4 -5, -7, and-lO degrees

were tested..747 rudde_ d_flections were set to O, lO, and 25 degrees.

747 elevator positions tested were -23, O, and 17 degrees. The 747 aileron

panels were set to -25, -20, O, 15 and 20 degree deflection angles.

Spoiler deflections were tested at O, 20, and 45 degrees. Orbiter elevon

settings of 0 and+5 degrees were tested. Orbiter to 747 incidence angles

were set to values of .33, 2.5, 3.50, 3.53, 3.66, 4.67, 5.67, 6.50_7.53

and 9.58 degrees statically. Model configuration notation is summarized

below:

57
K1 : B29A W45M25MZ6N58TI4

57 F2.01 F202 L9.8.3 Jll.lO.2 Jl3.8.1 T14K2 = B29 A W45 M25 M26 N58

7



CONFIGURATIONSINVESTIGATED(Concluded) )

ORB = B26 C9 E43 Ml6 R5 V8 Wll 6

ET5 = External tank

A complete description of individual model components is given in

Table III.



TESTFACILITYDESCRIPTION

The UWALtunnel is a closed circuit double return type with an 8 x 12

foot test section vented to the atmosphere. Twosynchronized fans, one in

each return duct are electrically driven and can develop wind velocities

up to 250 mph(dynamic pressures up to 160 psf) in the test section.

The balance system located directly below the test section is capable

of measuring six componentssimultaneously. The method of model mounting,

along with the balance system allows testing over a wide range of pitch and

yaw angles with rapid positioning possible for any con_)ination of angles.

The balance is designed to measureall forces and momentswith respect to

the wind axis at the balance-momentcenter located on the tunnel axis. The

forces and momentsare then transmitted to an automatic read-out system

where the data is simui::taneousiy pu_n_li_d-6ut6n_IBMcards, typed on a data
!

sheet, and plotted on automatic plotters. If desired, the balance support

strut and fairing can be removed from the test section so that the test

section is free and clear of all obstructions.

The automatic read-out equipment is capable of recording 3 six-com-

ponent data points per minute. The forces and moments are s@parated by

the balance and transmitted to the automatic read-out system, then simul-

taneously punched out on IBM cards and-t_pe-a out oh a d6ta'sheet. Any

four of the six components-may be Piott-ed-on automatic plotte-rs.

This data is then submitted to an IBM 7094 computer, Qsing a UWAL pro-
....

gram designedto include all corrections which are to be made to the data.

The output from the computer consists of another set of IBM cards on which

9



TEST FACILITY DESCRIPTION (Concluded)

the final, corrected coefficients are punched. These cards are then

printed out using an IBM listing machine, and can be used directly for

data comparison or used for plotting purposes.

lO )



DATA REDUCTION

The aerodynamic forces and moments measured by the external and

internal balances were reduced to coefficient form in the body and stabil-

ity axis systems utilizing the following reference dimensions:

Model Full
Symbol Definition Scale Scale

S area 747 wing, ft 2 8.80 5500

b span 747 wing, in. 93.92 2348

mean aerodynamic chord 747 wing, in. 13.112 327.8

XMRP 747 mom. ref. center, in Xc 53.596 1339.91

ZMRP 747 mom. ref. center, in Zc 7.63 190.75

S area orbiter winq, ft 2 4.412 2690

b span orbiter wing, in. 37.936 936.68

E mean aerodynamic chord orbiter wing, in. 19.230 474.81

XMRP Orbiter mom. ref. center in Xo 43.69 1076.7

ZMRP Orbiter mom. ref. center in Zo 16.20 400

Orbiter six-component force data in the mated configuration were re-

duced to coefficient form about the ORBITER MRP, using carrier reference

area and lengths. Transfer distances from the Orb%er MRP to the 747 MRP

are a function of incidence angle. The table below lists Orbiter Xo and

Z o stations of the 747 MRP and carrier Xc and Zc locations of the orbiter

MRP for each incidence angle tested:



)

Nominal Orbiter

Incidence Angle,
Deg.

.33
2.5
3.5
3.66
4.67
5.67
6.5
7.53
9.58

Carrier MRP Location in
Orbiter

Coordinate System, Inches
Model Scale

X_ Z¢

42.708

43.035

43.191

43.216
43.377

43.539

43.676
43.849

44.202

-2.539
2.142
1.963
1.935
1.758
1.585
1.444
1.272
0.939

Orbiter MRP Location in
Carrier

Coordinate System, Inches
Model Scale

Xc Zc

54.566
54.773
54.873
54.890
54.994
55.100
55.191
55.305
55.542

21.286
21.650
21.815
21.841
22.006
22.167
22.297
22.462
22.779



TABLE I.

TEST : UWAL I136 I
TEST CONDITIONS

DATE :15-23 Auq 74;

MACH NUMBER

.16

BALANCE UTILIZED:

REYNOLDS NUMBER

(pc ft)

1,3 x 106/ft

DYNAMICPRESSURE

(pounds/sq.inch)

STAGNATIONTEMPERATURE

.243

(degrees Fahrenheit)

85

Main Balance-UWAL External
Orbiter-Boeina 6176A Internal

Capacity COEFFICIENT
Main Balance Orbiter Balance TOLERANCE:

NF 259n ]h tnnn lh

SF ?_n ]h

AF ?BN lh 130 Ib ....

PM _ _nno i_-!h

RM B_h in-lh RN_ in-lh

YM _h in-lh _h O in.lh

(

COMMENTS: I. "747" model was mounted on main balance and measured

747, 747 + Orbiter, 747 + tank and Orbiter alone loads.

2. ()rbiter had 6176A internal balance mounted in it and

measured Orbiter loads when mounted on the 747 or

alone.
i
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TABLE II. - Continued.

TEST :

DATA SE'

IDENTIFIER

UUPAL IIL3G

CONFIGURATION

L,/

DATA SET/RUN NUMBER COLLATION SUMMARY

PARAMETERS/VALUES

I 7 13 19

SCHEDULES

25 31 37

COEFFICENTS
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TABLE II. - Continued.

O

TEST: L)bL)_L [[3G

DATA SET lr

CONFIGURATION
IDENTIFIER

/_4 ,..." _ _ .4-1

/35 _ 2 t3+1

._._- ,_'zr_,/S ,a_,_p9_._ ,k- o -

I_ v A o _./

/4- I 1¢2e?_,/I;_ p_,x_

l_z_ v-

z _ -7 --

EBB -7 --

IzJe'-7 --

-- 0

.l.IY, Kz/I/_4Y?,_ A C_÷I o

147 _ _o-5 o

15o y" A O -_ o
_- I_t kZHl_,_ _ _-5-.-

1 7 13 19

DATA SET/RUN NUMBER COLLATION SUMMARY DATE : _-8_ " "/_Z.

SCHD. I PARAMETERS/VALUES _F_: .......... r_¢

o o o 4d" 4-_ _'.c" -/_ ;...,::, "/_" ?._.e o , i._

0 o 0 0 o _ zo z,_ 4.G o r,_'8 0 i i_7

O o c_ (_ o 0 o o 0 0 _,58 o t I_,ff .-,
Ill

o o o o 0 0 0 0 c_ B,_.C,.,e;o I /,it/ _z
z
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TABLE II (Concluded)

DATASET DESCRIPTION

I,J

_J

DATASETS

RGLO02-161

RGL163-171

ZGLO08-144

ZGL163-171

BALANCE

EXTERNAL

EXTERNAL

INTERNAL

(ORBITER)

I"NTERNAL

(ORBITER)

REFERENCE

DIMENSIONS

CARRIER

CARRIER

CARRIER

ORBITER

MRP

CARRIER

ORBITER

ORBITER

ORBITER

INDEPENDENT VARIABLES

FIRST

MACH

MACH

MACH

MACH

SECOND

ALPHAW/BETA

ALPHAO/BETA

ALPHAO/BETA

ALPHAO/BETA

COEFFICIENT

SCHEDULE

COEFFICIENT SCHEDULES

A) CL, CD, CLM, CY, CLN, CSL, Q(PSF), BETA/ALPHAW

B) CL, CD, CLM, CY, CLN, CSL, Q(PSF), BETA/ALPHAO

C) CL, CD, CLM, CY, CLN, CSL, CPC, CPS, DIORB, BETA/ALPHAO

D) CL, CD, CLM, CY, CLN, CSL, CPC,_CPS, BETA/ALPHAO



TABLEIII.
a.

MODEL DIMENSIONAL DATA

747 Carrier

MODEL COMPONENT:

GENERAL DESCRIPTION:

AILERON - Al

Inboard aileron extending from WBL 17.80 to 20.58.

747 MODEL SCALE; 0.040 MODEL I065

DRAWING NUMBER: 65-71450

DIMENSIONS: (For l of 2 ailerons)

Area

Planform

Span (equivalent)

Chords:

Inboard

Outboard

FULL SCALE

35.9 FT2

5.79 FT

5.48 FT

7.34 FT

MODEL SCALE

0,057 FT2

2.78 IN

2.632 IN

23



TABLEIIIa. Continued )

MODEL COMPONENT: BODY - BpgA

GENERAL DESCRIPTION: Fuselage for the 747-100/200 airplane.

747 MODEL SCALE: 0.040 MODFL: 1065

DRAWING NUMBER: 65-71436

DIMENSIONS: FULL SCALE MODEL SCALE

Feet Inches

Length 225.17 108.nR

Max Width 22.71 lO.gO

Max Height 25.52 12.25

Fineness Ratio 10,57 10.57

)
24
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TABLE llla. Continued

MODEL COMPONENT:

GENERAL DESCRIPTION:

AILERON - A2

Outboard aileron extending from WBL 33.96 to

WBL 44.58

747 MOPEL SCALE: n.n4n

DRAWING NUMBER: 65.71450

M_n_l : 1_

DIMENSIONS: (For l of 2 ailerons)

Area

Planform

Span (equivalent)

Chords:

Inboard

Outboard

FULL SCALE

76.7 FT2

22.12 FT2

4.0 FT2

2.9 FT2

MODEL SCALE

0.123 FT2

I0.62 IN

1.920 IN

l.392 IN

25



TABLEIlia. Continued )

MODEL COMPONENT: FLAP - FB. l

GENERAL DESCRIPTION: Inboard, double slotted trailing edge flap ex-

tending from WBL 5.138 to WBL 17.800. Used for lO° and 20° flap

deflections.

747 MODEL SCALE: 0.040 MODEL: 1065

DRAWING NUMBER: S.O. 1065-43, -45, -85, -194

DIMENSIONS: FULL SCALE MODEL SCALE
FEET INCHES

Span (equivalent) 26.38 12.662

Main flap 8.85 4.25

Fore flap 3.42 1.64

26
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TABLE llla. Continued

MODEL COMPONENT: FLAP - F8. 2

GENERAL DESCRIPTION: Outboard, double slotted trailing edge flap

extending from WBL 20.60 to WBL 32.88. Used for lO° and 200 flap

deflections.

747 MODEL SCALE: 0.040 MODEL: I065

DRAWING NUMBER: S.O. I065-32, -33, -89, -135, -192, -193

DIMENSIONS:

Span (equivalent}

Main flap:

Inboard equivalent chord

Outboard equivalent chord

Fore flap:

Inboard equivalent chord

Outboard equivalent chord

FULL SCALE

FEET

25.58

6.90

5.15

2.5

2.04

MODEL SCALE

INCHES

12.28

3.313

2.47

1.20

0.98
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TABLEllla. Continued

MODELCOMPONENT: HORIZONTAL- H15.1

GENERALDESCRIPTION:Swept horizontal tail on the fuselage at MSI02.56,

WL12.45, and HBL6.98 with variable incidence pivot (located at I03.76 and

WLll.70).

747 MODELSCALE: 0.040 MODEL:]065

DRAWINGNUMBER: 65-74129

DIMENSIONS: FULL SCALE

)

TOTAL DATA

Area -
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe- In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords :
Root
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
BL.L. of .25 MAC

Ai rfoi I Section
Root

Tip
EXPOSED DATA

Area

Span, (equivalent)

Aspect Ratio

Taper Ratio
Chords

Root

Tip
MAC

Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

1470.0 FT2

72.75 FT2

3.6

0.25
7

VARIABLE

43

37.5

32.33 FT

7.92 FT
271.6 IN

2564 IN'"

31I.25

MODEL SCALE

2.35 FT2

34.92 IN

3.6

0.25

7
VARIABLE

43

37.5

15.520 IN
3.800 IN

I0.86 IN

I02.56 IN
12.45 IN

)
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TABLE llla. Continued

MODEL COMPONENT: HORIZONTAL - H15.6

GENERAL DESCRIPTION: HI5.1 with 200 sq.ft, vertical fins mounted on

the horizontal at HBL 11.64 in _rtical plane at BBL 17.09.

747 MODEL SCALE: 0.040 MODEL: 1065, 1284

DRAWING NUMBER: S.O. 1284-78, -80, -70.

DIMENSIONS: (One fin)

Area

Chord!

Span_

Max. thickness

FULL SCALE MODEL SCALE
FEET INCHES

200 46.1 IN 2

9.54 4.582

20.96 10.06

0.86 0.412

k_

29



TABLE IIIa. Continued

MODEL COMPONENT: HORIZONTAL - H15.7

GENERAL DESCRIPTION: Hi5.1 with 280 sq. ft. vertical fins mounted on

the horizontal at HBL 17.22 in vertical plane at BBL 17.09

747 MODEL SCALE: 0.040 MODEL: I065, 1284

DRAWING NUMBER: S.O. 1284-76, -78, -80

DIMENSIONS: (One fin)

Area

Chord

Span

Max. thickness

FULL SCALE

FEET

280.0

II.29

24.79

l.Ol

MODEL SCALE
IN.

64.51

5.421

I l .90

O. 486

3O

)



TABLE llla. Continued

MODEL COMPONENT: HORIZONTAL - H15.9

GENERAL DESCRIPTION: H15.6 with 200 sq. ft. vertical fins mounted inboard.

At H.B.L. II.65 in vertical plane at BBL II,55.

747 MODEL SCALE: 0.040 MODEL: I065, 1284

DRAWING NUMBER: S.O. 1284-78, -80

DIMENSIONS: (One fin) FULL SCALE
FEET

Vertical Fins
Area 200.0

Chord 9.54

Span 20.96

Max. thickness 0.86

MODEL SCALE

INCHES

46.1

4. 582

I0.06

0.412



TABLE Ilia. Continued )

MODEL COMPONENT: HORIZONTAL - HlS,l 0

GENERAL DESCRIPTION: Same as H15,6 except the right-hand horizontal

tip fin is off.

747 MODEL SCALE: 0.040 MODEL: I065, 1284

DRAWING NUMBER: S.O. 1284-78, -80

DIMENSIONS: (One fin) VERTICAL FINS FULL SCALE

FEET

Area 200.0

Chord 9.54

Span 20.96

Mas. thickness 0.86

MODEL SCALE

INCHES

46.1

4.582

10.06

0.412

32
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TABLE llla. Continued

MODEL COMPONENT: LEADING EDGE FLAP - Jll,lO.2

GENERAL DESCRIPTION: Eeading edge flap located between the inboard and

outboard nacelle struts. The outboard end was sealed to the outboard

nacelle strut with wax.

747 MODEL SCALE: 0.040 MODEL: I065

DRAWING NUMBER: S.O. I065-64, -96, -127

DIMENSIONS:

Span (equivalent)

Equivalent chord

FULL SCALE

30.33

2.63

MODEL SCALE

14.56

1.263

33



TABLEllla. Continued )

MODEL COMPONENT: LEADING EDGE FLAP- Jl3.8.1

GENERAL DESCRIPTION: Leading edge flap located between the outboard

nacelle strut and the wing tip. (WBL 36.491 to WBL 45.696.)

747 MODEL SCALE: 0.040 MODEL: I065

DRAWING NUMBER: S.O. I064-64, 96-133

DIMENSIONS:

Span (equivalent)

Equivalent chord

FULL SCALE

FEET

19.18

2.0

MODEL SCALE

INCHES

9.205

0.964

34
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TABLE llla. Continued

MODEL COMPONENT: KRUEGER - L9,8.3

GENERAL DESCRIPTION: Inboard leadin9 edge Krueger extending from

WBL 9.763 to inboard nacelle strut.

747 MODEL SCALE: 0.040 MODEL: 1065

DRAWING NUMBER: S.O. I064-75_ -76, -77_ -82_ -131

DIMENSIONS:

Span (equivalent)

Inboard equivalent chord

Outboard equivalent chord

Twist, Deg.

FULL SCALE
FEET

18.83

2.46

2.63

9

_ODEL SCALE
INCHES

9.037

1.183

1.261

9
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TABLE Ilia. Continued )

MODEL COMPONENT: NACELLE STRUT - M25

GENERAL DESCRIPTION: Inboard nacelle strut located at WBL 18.80 at the

wing leading edge.

747 MODEL SCALE: 0.040 MODEL: I065

DRAWING NUMBER: S.O. I065-31, -42, -46

DIMENSIONS:

Canted inboard, deg.

For use with

WBL location

FULL SCALE

2

MODEL SCALE

2

N57 & N77

18.800

36
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TABLE llla. Continued

MODEL COMPONENT:

GENERAL DESCRIPTION:

leadin 9 edge.

NACELLE STRUT - M26

Outboard nacelle strut located at the win 9

747 MODEL SCALE: 0.040 MODEL: 1065

DRAWING NUMBER: s.o. 1065-31, -42,,-46, -350

DIMENSIONS:
FULL SCALE MODEL SCALE

Canted inboard, deg.

WBL location

For use with

2 2

33.360

N57 & N78

37



TABLE Ilia. Continued }

MODEL COMPONENT: NACELLES - N57

GENERAL DESCRIPTION: Flow-throu_h inboard 747-100 nacelle mn,,nt_A nn

nacelle strut at WBL 19.761. Nacelle centerline canted inboard 2° .

747 MODEL SCALE: 0.040 MODEL: 1065

DRAWING NUMBER: S.O. 1065-15, -46, -314, -315

DIMENSIONS: FULL SCALE MODEL SCALE

)
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TABLE llla. Continued

MODEL COMPONENT: NACELLES - N58

GENERAL DESCRIPTION: Flow-through outboard 747-100 nacelle mounted

on strut at WBL 33.960. Nacelle centerline canted 2° inboard.

747 MODEL SCALE: 0.040 MODEL: 1065

DRAWING NUMBER: S.O. i065-15, -46_ -314. -315

DIMENSIONS: FULL SCALE MODEL SCALE

39



TABLE IIIa. Continued )

MODEL COMPONENT: SPOILERS -SI_12

GENERAL DESCRIPTION: Multi-panel flight spoilers. Four outboard and

two inboard spoilers per side. Subscript denotes spoiler panel Sl is

the most outboard L.H. panel and $12 is most outboard R.H. panel.

747 MODEL SCALE: 0.040 MODEL: 1065

DRAWING NUMBER: 65-71450_ S.O. i065-51_ -59_ -81_ -173

DIMENSIONS: (One panel)

Outboard SI_ 4 and S9_12

Span (equivalent)

Chord

Inboard S5_ 6 and $7_ 8

Span (equivalent)

Chord

FULL SCALE MODEL SCALE

21.48 FT 2 0.034 FT 2

6.25 FT 3.00 IN

3.44 FT 1.65 IN

35.31 FT 0.0565 FT

7.50 FT 3.60 IN

4.71 FT 2.26 IN

40
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TABLE llla. Continued

MODEL COMPONENT:

GENERAL DESCRIPTION:

and 29.753.

FLAP TRACK FAIRING - TI4

Fairings located at WBL 9,408. 14.120_ P3.pqq

747 MODEL SCALE: 0.040 MODEL: I065

DRAWING NUMBER: S.O. I065-84, -124, -135

DIMENSIONS:

WBL locations

Use with clean wing

FULL SCALE

(FT)

MODEL SCALE

(IN)

9,408

14,120

23. 399

29.753

FS, l

F8.2

Fg, l

F9.2

41
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TABLE IIIa. Continued

MODEL COMPONENT: VERTICAL - V9_ l

GENERAL DESCRIPTION: Swept vertical tail mounted on the fuselage centerline
)

747 MODEL SCALE: 0.040 MODEL: I065

DRAWING NUMBER: 65-74142 S.O. I065-359, -426

DIMENSIONS:

TOTAL DATA

FULL-SCALE MODEL SCALE

Area 830.0 FT2 1.328 FT2
Planform

Wetted 32.2 FT 15.460 IN
Span (equivalent) 1.25 1.25
Aspect-Ratio

Rate of Taper 0.34 0.34
Taper Ratio

Diehedral Angle, degrees

Incidence Angle, degrees

Aerodynamic Twist, degrees
Toe, ln Angle

Cant Angle

Sweep Back Angles, degrees

Leading Edge 50.12 50.12

Trailing Edge 22 22

0.25 Element LOne 45 45
Chords:

Root (Wing Sta. O.O) 38.5 FT 18.478 IN

Tip, (equivalent) 13.08 FT 6.777 IN

MAC 334.16 IN 13.37 IN

Fus. Sta. of .25 MAC 2523.5 IN I00.94 IN
W.P. of .25 MAC 528 IN 21.122 IN
B.L. of .25 MAC

Airfoil Section
Root

Tip
EXPOSED DATA

42

Area

Span, (equivalent)

Aspect Ratio

Taper Ratio
Chords

Root

Tip
MAC

Fus. Sta. of .25 _IAC

W.P. of .25 MAC
B.L. of .25 MAC
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TABLE llla. Continued

MODEL COMPONENT: VERTICAL - V9.4

GENERAL DESCRIPTION: Vertical tail (V9.1) with a 4.8 IN. tip extension

(I0 ft. full scale).

747 MODEL SCALE: 0.040 MODEL: 1065

DRAWING NUMBER: S.O. 1284-39, 1065-382

DIMENSIONS:

TOTAL DATA

Area
Planform
Wetted

Span (equivalent)

Aspect-Ratio

Rate of Taper

Taper Ratio

Diehedral Angle, degrees

Incidence Angle, degrees
Aerodynamic Twist, degrees

Toe-ln Angle

Cant Angle

Sweep Back Angles, degrees
Leading Edge

Trailing Edge
0.25 Element LOne

Chords :

Root (Wing Sta. 0.0)
Tip, (equivalent)
T6_al Height
Fus. Sta. of .25 MAC
W.P. of .25 MAC

B.L. of .25 MAC
Airfoil Section

Root

Tip
EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords ,

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of ,25 MAC

B.L. of .25 MAC

FULL-SCALE MODEL SCALE

50.!2
___22___

38.5
5.06

42.21

FT. IN.

.. _,_?
20.26

43
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TABLE IIIa. Continued

MODEL COMPONENT: WING - W45

GENERAL DESCRIPTION: 747-I00 fuselaqe mounted swep_ winq.
)

747 MODEL SCALE: 040 MODEL: 1065

DRAWING NUMBER:

DIMENSIONS:

65-71450. 65-71436. 65-71449

FULL-SCALE

TOTAL DATA

Area

Planform

Wetted

Span (equivalent)

Aspect-Ratio

Rate of Taper
Taper Ratio

Diehedral Angle, degrees

Incidence Angle, degrees
Aerodynamic Twist, degrees

Toe-ln Angle
Cant Angle

Sweep Back Angles, degrees
Leading Edge

Trailing Edge
0.25 Element LOne

Chords:

Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC

Fus. Sta. of .25 MAC
W.P. of .25 MAC

B.L. of .25 MAC

Airfoil Section
Root

Tip
EXPOSED DATA

5500 FTZ

lg___7 FT

6_q6

7
2

42.3_

37.5

160._ FT
27.31 FT

1339.91 FT

190.75 FT

497.0 FT

Area

Span, (equivalent)

Aspect Ratio

Taper Ratio
Chords

Root

Tip
MAC

Fus. Sta. of .25 _IAC

W.P. of .25 MAC

B.L. of .25 MAC

MODEL SCALE

8_80 rT 2

q_ q? IN

7

P

4P RQ

R7__

?6_nR1 FT
__4n FT

1R_117 TN
5R__q6 FT

7_63 FT
]__.;_4,

)
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TABLE III. Continued

b. Orbiter & External Tank

MODEL COMPONENT: BODY - B26 ',,

GENERAL DESCRIPTION: Configuration 140A/B orbiter fuselage

NOTE:

r

B26 is identical to B24 except underside of f_selaae has been

refaired to accept Wll 6.

MODEL SCALE: 0.0405 MODEL DRAWING: SS-AOO147. RELEASE 12

DRAWING NUMBER: VL70-OOOI43B, -000200_ -000205_ 006089_ -000145,

VL70-OOOI4OA, -O00140B

DIMENSIONS:

Length (OML: FWd Sta. Xo=235), In.
Length (IML: Fwd Sta. X =238), In.

Max Width (@ Xo = 1528.30), In.

Max Depth (@ Xo = 1464), In.

Fineness Ratio

Area - Ft2

Max. Cross-Sectional

Planform

Wetted

Base

FULL SCALE PlODEL SCALE

1293.3 52.379
1290.3 52.257

264.0 I0.692

250.0 I0.125

0.26357 0.26357

340.88 0.559

45
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TABLE III. Continued

Orbiter & External Tank

)

MODEL COMPONENT:

GENERAL DESCRIPTION:

CANOPY - C9

Configuration 3A. Canopy used with fuselage B26"

MODEL SCALE: 0.0405 MODEL DRAWING: SS-AOOI47, RELEASE 12

DRAWING NUMBER: VL70-OOO143A

DIMENSIONS:

Length (Xo = 434.643 to 578), In.

Max Width (@ Xo = 513.127), IN.

Max Depth (@ Xo = 485.0), IN.

FULL SCALE _E)DEL SCALE

143.357 _.806

152.412 6,17_

25.OO0 1,013

-'..

)
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TABLEIII. Continued

b. Orbiter & External Tank

MODELCOMPONENT: SLOTTEDELEVON(6-1NCHGAP)-'E_3

GENERALDESCRIPTION:Configuration 140A/Borbiter elevon.

NOTE: E43 is a slotted version of E2_. Data are fnr onP RiHp.

MODEL SCALE: N n4N5

DRAWING NUMBER: vL7n-nnnpnn: -n06089. _nn_nqp

DIMENSIONS:

Area, Ft2

Span (equivalent), In.

Inboard equivalent Chord, In.

Outboard equivalent chord, In.

Ratio movable surface chord/
total surface chord

At Inboard equiv, chord

At Outboard equiv, chord

Sweep Back Angles, degrees

Leading Edge

Trai iing Edge

Hingeline

Area Moment (Product of Aera & c)

Mean Aerodynamic Chord, In.

FULL SCALE

210.0

349.2

Zj.I.8.oo4

55.]92

0.2N96

N &NN_

0.00

-I0.056

0.0

1587.25

90.7

MODEL SCALE

O.344

14,143

4.779

0_2N96

0 an04

0.00

-I0.056

0.0

0.I05

3.673

{
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TABLE III. Continued

Orbiter & External Tank

)

MODEL COMPONENT: EXTERNAL TANK - ET5

GENERAL DESCRIPTION: Space shuttle external tank with a right

cylinder main body, an ogive nose fairing and an equal semiaxes

ellipsoidal tail fairina.

747 MODEL SCALE: 0.040 MODEL: 1284

DRAWING NUMBER: SO 1284-72

DIMENSIONS: FULL SCALE I_E)DELSCALE

Length 153.7

Diameter 27.58

73.77

13.24

)
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{ TABLE111. Continued
b. Orbiter & External Tank

HDDEL COMPONENT:

GENERAL DESCRIPTION:

OMS POD - Ml6

Configuration 140C.

@
.:j

Orbiter OMS pod - short pod.

MODEL SCALE: 0.0405

DRAWING NUMBER: VL70-008401_ VL70-008410

DIMENSIONS:

Length (OMS: FWd Sta. Xo=1310.5), In.
Length (IML: Fwd Sta. X =238), In.

Max Width (@ Xo = 1511), In.

Max Depth (@ Xo = 1511 ), In.

Fineness Ratio

Area - Ft2

Max. Cross-Sectional

Planform

Wetted

Base

FULL SCALE

258.50

136.8

74.70

2.484

58.864

PIODEL SCALE

I0.469

5.540

3.025

2.484

0.0966

(
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TABLEIII. Continued

b. Orbiter & External Tank

MODELCOMPONENT:

GENERAL'DESCRIPTION:

bar, and a cross brace.

incidence.

AFT ORBITER SUPPORT STRUT - P5

A rod weldment consisting of two legs, cross

Also provides means for variable anqles of

747 MODEL SCALE: 0.040

DRAWING NUMBER: S.O. 1284-65, -77

MODEL 1284

)

DIMENSIONS:

Overall height

Rod diameter

Overall width

Pivot attach point:

747 MS

747 WL

Orb MS

Orb WL

FULL SCALE

IN.

1607

4OO

1317

270.6

MODEL SCALE

IN.

5.0 IN.

0.675 IN.

7.80 IN.

64.28

16.00

53.34

I0.96

)
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TABLE III. Continued

b. Orbiter & External Tank

MODEL COMPONENT: FWD ORBITER SUPPORT STRUT - P6

GENERAL'DESCRIPTION: A rod "A" frame weldment for orbiter incidence

3° to 60 . Strut does not attach to orbiter.

747 MODEL SCALE 0.040 MODEL 1284

DRAWING NUMBER: S.O. 1284-67.

DIMENSIONS:

Overall height

Leg diameter

Attach point on 747:

747 MS

747 WL

747 BL

FULL SCALE

IN.

670.0

366.0

76.0

MODEL SCALE

IN.

9.85

0.675

26.80

14.64

3.04

(
5l



TABLEIII. Continued

b. Orbiter & External Tank
)

MODEL COMPONENT: FWD ORBITER SUPPORT STRUT - P7

GENERAL'DESCRIPTION: A rod "A" frame weldment for orbiter incidencp

70 to lO°. Strut does not attach to orbiter.

747 MODEL SCALE: 0.040 MODEL 1284

DRAWING NUMBER: S.O. 1284-67

DIMENSIONS:

Overall height

Leg diameter

Max Depth

Fineness Ratio

Attach point on 747:

747 MS

747 WL

747 BL

Base

FULL SCALE MODEL SCALE

IN. IN.

9.78

0.675

67O.O 26.8O

366.0 14.64

76 3.04
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MODEL COMPONENT:

GENERAL'OESCRIPTION:

TABLE III. Continued

b. Orbiter & External Tank

EXTERNAL TANK (ETs) SUPPORTS - P8

A weldment of 3/8 diameter to 5/8 diameter rods.

747 MODEL SCALE: 0.040 MODEL 1284

DRAWING NUMBER: S.O. 1284-82, -83

DIMENSIONS: , FULL SCALE RODEL SCALE

IN. IN.

Fwd Attachment:

747 MS 830 33.20

747 WL 587.5 23.50

747 BL 122.0 4.88

Aft Attachment:

747 MS 1755 70.20

747 WL 489 19.56

747 BL O 0

Base

(

.*-- o

e
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TABLE III. Continued

b. Orbiter & External Tank
)

MODEL COMPONENT: ORBITER ALONE STRUT - P9

GENERAL'DESCRIPTION: A weldment of 5/8 dia. and 3/8 dia. rods

attaching to the UWAL strut-pitch system and supporting the

orbiter.

747 MODEL SCALE: 0.0405

DRAWING NUMBER: S.O. 1284-79

MODEL: 1284

DIMENSIONS:

Overall length

Max Width

Max Height

Orbiter attach point:

Orb MS

Orb WL

FULL SCALE HODEL SCALE

IN. IN.

8.5

7.6

6.5

1317.0 53.34

270.6 I0.96

)
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TABLE III. Continued

b. Orbiter & External Tank

MODEL COMPONENT:

GENERAL'DESCRIPTION:

RUDDER - R5

Configuration 140C orbiter rudder (identical to

configuration 140A/B rudder)

MODEL SCALE; N.N4N_
_ i

DRAWING NUMBER: VL7N-NNN146R: VI7N-ONONq_

DIMENSIONS:
m

Area - Ft2

Span (equivalent), In.

Inb'd equivalent chord, In.

Outb'd equivalent chord, In.

Ratio movable surface chord/
total surface chord

At Inb'd equiv, chord

At Outb'd equiv, chord

Sweep Back Angles, degrees

•Leading Edge

Trailing Edge

Hingeline

Area Moment (P_oduct of area
& c), Ft_

u

Mean Aerodynamic Chord, In.

FULL SCALE

lO0.15

201.00

91.585

50.833

0.400

0.400

34.83

26.25

34.83

610.92

73.2

_ODEL SCALE

0.1643

8.141

3.709

2.059

0.400

0.400

34.83

26.25

34.83

0.0406

2.965

(
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TABLEIIIb. - Continued

MODELCOMPONENT: WING-W]I6

GENERALDESCRIPTION: Configuration 4

NOTE: Identical to Wll4 except airfoil thickness.

edge of wing.

Dihedral anale is alonq trailinq

MODEL SCALE: 0.0405

)

TEST NO:

DIMENSIONS:

TOTAL DATA

Area (Theo.) Ft2 Planforn

Span (Theo.) In.

Aspect Ratio
Rate of Taper

Taper Ratio

Dihedral Angle, degrees

Incidence Angle, degrees
Aerodynamic Twist, degrees
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Theo) B.P.O.O.
Tip, (Theo) B.P.
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

EXPOSED DATA
Area (Theo.) Ft 2
Span, (Theo.) In. BPI08
Aspect Ratio
Taper Ratio
Chords

Root BPI08
Tip 1.000 b_
MAC 2

Fus. Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC

Airfoil Section (Rockwell Mod NASA)
XXXX-64

Root b
2

b "_
Tip 2

Data for (I) of (2) Sides

Leading Edge Cuff_
Planform Area FtL

Leading Edge Intersects Fus M.L. @ Sta.

Leading Edge Intersects Wing@ Sta.

56

DWG. NO.: VL70-OOOI4OA_ -000200

FULL-SCALE MODEL SCALE

2690.00 4.412
936.68 37.936

2.265 2.265

1.177 1.177
0.200 0.200

3.500 3.500

0.500 0.500

+ 3.000 + 3.000

45.000 45.000

- I0.056 -I0.056

35.209 35.209

689.24 27.914

137.85 5.583
474.81 19.230

I136.83 46.042
290.58 II.768

182.13 7.376

1751.50 2.873

29.I_

2.059 2.059
0.245 0.245

562.09
137.85 5.5_3
392,8_ 15.91o

I185,98 48.032

294.30 II.919

251.77 I0.197

O.ll3 O.ll3

0.12 0.12

!13.18 0.185

500.00 20.250

1024.00 41.472

)



TABLE lllb. - Continued

MODEL COMPONENT: ORBITER "BEAVER" TAIL - Xl

GENERAL DESCRIPTION: An orbiter tail fairing tapering to a broad

horizontal plane.

747

DRAWING NUMBER:

(MODEL SCALE: 0.040)

S.O. 1284-64

DIMENSIONS:

Length

Max Width

Max Height

Fineness Ratio

Area

Max. Cross-Sectional

Planform

Wetted

Base

FULL SCALE MODEL SCALE

IN. IN.

419.5 16.99

284.0 ll.5

251.9 I0.2
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TABLElllb. - Continued
)

MODEL COMPONENT:

GENERAL DESCRIPTION:

vertical plane.

ORBITER "FISH" TAIL - X2

An orbiter tail fairing tapering to a broad

Orbiter Scale: 0.0405

DRAWING NUMBER: S.O. 1284-81

DIMENSIONS:

Length

Max _idth

Max Height

Fineness Ratio

Area

Max. Cross-Sectional

Planform

Wetted

Base

FULL SCALE

IN.

419.5

296.3

266.7

MODEL SCALE

IN.

16.99

12.0

10.8

)
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TABLE lllb. - Continued.

MODEL COMPONENT: VERTICAL - V8

GENERAL DESCRIPTION:
v

(identical to conf_}_'at_nn I_A/R ve_+._rAl +_I)

MODEL SCALE:

DRAWING NUMBER:

DIMenSIONS:

TOTAL _TA

o .o4o5

VL70-OOOIhOC: VL70-O_nl &6B

Area (Theo) - Ft2
Planform

Span (Theo) - In.
Aspect Ratio

Rate of Taper

Taper Ratio

S_eep-Back Angles, Degrees.

Leading Edge

Trailing Edge
0.25 Element Line

Chords:

Root (Theo) WP

Tip (Theo) "_P
MAC

Fus. Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC

Airfoil Sec tlon

Leading Wedge Angle - Deg.
Trailing Wedge Angle - Deg.

Leading Edge Radius

Void Area

Blanketed Area

FULL SCALE MODEL SCALE

3 5.72
1.675 ___

o._7 o._7 --
o .4o4 _ o .4o4 ___

45,oo _.oo

4Z.IR 4_ .13

_2_ ]o .87&

__ 4,393

__09.-s_ __2L0_92___
&g3- 35. 59 P7_

o .oO o .ha

_._ io.oo

14.9.o _,.9# ......

-_ __/lX}.81CI__

13.17 0.022

•0 O .q .

<
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TABLE IIIb. - ConCluded.

MODEL COMPONENT :,

GENERAL DESCRIPTION :

ORBITER '_40DIFIED BEAVE_ TAIL" - X3

Same as X_ except that a wed;_e _0 to i In.)

_ras removed from the lower orofile.

)

MODEL SCALE (.ORBI'TER) • 0.0J_05

DRAWING NUMBER" _ s.o. 1284'64 STreet2

DIMENSIONS "

Length , In.

Max Width_ In.

Max Depth , In.

Fineness Ratio

Area

Max. Cross-Sectional

Planform

Wetted

Base

FULL SCALE

tK)o.5

284.o

25z.9

MODEL SCALE

6O

)
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Notes:

1. Positive directions of force coefficients, CN Cm,w

moment coefficients, and angles are
indicated by arrows

For clarity, origins of wind and stability
axes have been displaced from the center

of gravity /Cm I

m ...-,---_., f[ / Cn,w

C! _ CD,w z

-- _ A
Xw z s

/_" CL

Figure i. - Axis systems
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24-.25

REF: DWG (=S-7q/qZ, SO./ZBt.t -3_

c. V9.1, V9.4 Carrier Vertical

F_gure 2. - Continued.
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Figure 2. - Continued.
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PLAN VIEW _. c,MoD,F,Eo.._B_.VE_TA,_ _ F,=Hr_,L-__ \

__ oRBSr_;7S,,B

T,q/L-

OR3 5T,q 76. 95

£_RB ,57FI 43.60

ORBITER/VIOMENT REF. CENTER ORB WL 18.20

X3,440DIFIED BF_.J::IVERT/IlL"
FWD

PDiN'I" .

/_MD PIVDT

FROMT VIEW _.
lIFT $TR/-/T FtlT, gCH I_IMT3

)

el Orbiter Model with Tail Fairings

Figure 2. - Continued.
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o_'<,_-_ \ \i / j

LIMK 7 BNIT J

f. Orbiter Alone Configuration

Figure 2. - Continued.
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C_

ETs EY_TERN_L TANK

KI 7q7-10D FLF_PS LJP

WL

h. 747-I00 and Space Shuttle External Tank Mated Configuration

Figure 2. - Concluded.
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a. Plan View of Orbiter Mounted on Carrier

Figure 3. - Model photographs.



b. Side View of Orbiter Mountedon Carrier

Figure 3. - Continued.
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c. Rear View of Orbiter Mounted on Carrier

Figure 3. - Continued.
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e. Tank Attach Structure

Figure 3. - Concluded.
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DATE 22 SEP 81

SREF a
LREF •

BREF •
SCALE •

TABULATED SOURCE DATA - CA3 (UNAL LSNT 11361

REFERENCE DATA

5500.0000 SO.FT. XMRP
327.7800 INCHES YHRP

2348,0400 INCHES ZHRP
.0400

CA3 KI HI5.6 V9. t ORB P5 P6 X3 HOD BEAVER T

= 1339.9100 IN. XC
= .0000 IN. YC

• 190.7500 IN. ZC

RUN NO. 341 0

HACH BETA
.160 -20.000
.160 -16.000
.160 -14.000
.160 -i2.000
.160 -!0.000

.160 -8.000

.160 -6.000
.160 -4.000
.I60 -3.000
.160 -2.000
.160 -I.000
.160 .006
.160 1.000
.160 2.000
.160 3.000

.160 4.000

.160 5.000

.160 6.000
.160 8.000
.160 I0.000
.160 12.000
.160 14.000

.160 16.000
.160 20.000

GRADIENT

CL
.52559

.52872

.53250

.52825

.52112

.51296

.50345

.50730

.49663

.50507

.50075

.50118

.49778

.50207

.50640

.50046

.50693

.50795

.51538

.52054

.52789

.52195

.52940

.52132

.00019

ALPHAN •
RUD-U "
ELEVTR •
AIL-OB "
IORB •

RN/L • 1.30 GRADIENT INTERVAL - -5.00/ 5.00

CLH
-.14449
-.11572
-.09357

-.06836
-.04441

02282
00307

01260
02296
02686
03187
02846

02555
02065
01361
00612

-.00478
-.01566
-.03516
-.05642
-.07535

-.09092
-.10479
-.14794
-.00229

CY CLN CSL
.55720 -.03285 .06429
.44705 -.03029 .05725
.38854 -.02588 .05194
• 32888 -.02183 .04698

• 27628 -.01892 .04042
• 22313 -.01524 .03346
• 16692 -.01048 .02609
.11570 -.00644 .01948
.08857 -.00482 .01558

.06488 -.00393 .01067
• 04051 -.00174 .00744

.01451 .00053 .00293
-.01528 .00310 -.00097
-.04085 .00494 -.00525
-.06217 .00544 -.00986

-.08879 .00644 -.01295
-.11582 .00833 -.01627

-.14572 .01090 -.02087
-.20355 .01557 -.02855

-.26100 .02004 -.03555
-.31767 .02336 -.04228
-.36491 .02522 -.04723

-.43035 .02958 -.05209
-.53441 .03237 -.05915
-.02566 .00170 -.00404

CO

.05263

.05127

.05415

.05895

.06278

.06678

.07007

.07423

.07490

.07714

.07748

.07705

.07658

.07680

.07576

.07536

.074X3

_07245

.06907

.06506

.06168

.05668

.05420

.04982

-.00004
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PARAHETRIC DATA

6.000 StAB - -2.000
.000 RUD-L - .000
.000 AIL-IB • .000

.000 S1-12 - .000
3.660

O(PSF) ALPHAN
35.95000 6.47000

35.83000 6.47000
35;79000 6.47000
35.75000 6.47000
35.72000 6.47000
35.70000 6.47000
35.69000 6.47000
35.68000 6.47000

35.67000 6.47000
35.67000 6.47000
35.67000 6.47000
35.67000 6.47000
35.67000 6.47000

35.67000 6.47000
35.67000 6.47000
35.68000 6.47000
35.68000 6.47000
35.69000 6.47000

35.70000 6.47000
35.72000 6.47000

35.75000 6.47000
35.78000 6.47000

35.83000 6.47000
35.93000 6.47000

.00042 .00000
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DATE 22 SEP BI TABULATED SOURCE DATA - CA3 (UNAL LSNT 11361

CA3 K! H15.6 V9.1 ORB P5 P6 X3 MOD BEAVER T

REFERENCE DATA

SRER -
LREF -

BREF =
SCALE =

5500.0000 SO.FT. XHRP -
327.7800 INCHES YMRP =

2348.0400 INCHES ZHRP =
.0400

1339.9100 IN. XC ALPHAN -
.0000 IN. YC RUD-U -

190.7500 IN. ZC ELEVTR -
AIL-OB -
IORB -

RUN NO. 47/ 0 RNIL = 1.30 GRADIENT INTERVAL = -5.001 5.00

HACH
.160

.160

.160

.160

.160

.160

.160

.160

.160

.160

.160

.160

.160

.160

.160

.160
160
160
160

160
160
160
160

BETA CL CO CLM CY CLN CSL
-20.000 .52510 .05298 7.13287 .58909 -.04818 .06581

-16.000 .52890 .05105 -.11169 .47779 -.04607 .05978
-14.000 .52443 .05438 -.08132 .41547 -.04213 .05398
-12.000 .51830 .05784 -.05628 .35716 -.03763 .04847
-10.000 .50924 .06286 -.03093 .30426 -.03359 .04179

-8.000 .50840 .06729 -.00802 .24929 -.03046 .03526
-6.000 .50339 .07143 .01123 .19841 -.02751 .02814

-4.000 .49578 .07469 .02962 .14515 -.02289 .02038
-3.000 .49245 .07544 .03573 .11961 -.02138 .01627

-2.000 .49610 .07711 .04350 .09298 -.01975 .01289
-!.000 .49717 .07779 .04506 .06657 -.01759 .00898

.000 .49440 .07727 .04333 .03807 -.01465 .00438
1.000 .49229 .07711 .03807 .01175 -.01268 .00100
2.000 .49787 .07760 .03411 -.01298 -.01123 -.00358
3.000 .49484 .07636 .02711 -.03596 -.01045 -.00730
4,000 .50169 .07633 .01863 -.06240 -.00926 -.01029
6.000 .50222 .07406 .00151 -.11518 -.00521 -.01874
8.000 .51061 .07076 -.01616 -.17424 -.00001 -.02627

I0.000 .51227 .06701 -.03333 -.23423 .00423 -.03325
12.000 .51996 .06327 -.05404 -.28958 .00790 -.03958

14.000 .52195 .05881 -.07055 -.34040 .00927 -.04578
16.000 .51555 .05544 -.07887 -.39736 .01301 -.05033
20.000 .51695 .05273 -.12017 -.50716 .01621 -.05697

GRADIENT .00049 .00016 -.00159 -.02606 .00182 -.00391

PAGE 35

(RGL0471 ( IB MAR 76 )

PARAMETRIC DATA

6.000 STAB - -2.000

lO.O00 RUD-L - I0.000
.000 AIL-IB • .000
.000 S1-12 • .000

3.660

O(PSF) ALPHAN

35.97000 6.47000
35.85000 6.47000
35.80000 6.47000
35.76000 6.47000

35.73000 6.47000
35.71000 6.47000

35.69000 6.47000
35.68000 6.47000
35.68000 6.47000
35.68000 6.47000
35.68000 6.47000
35.68000 6.47000
35.68000 6.47000

35.68000 6.47000
35.68000 6.47000

35.68000 6.47000
35.68000 6.47000
35.70000 6.47000

35.72000 6.47000

35.75000 6.47000

35.78000 6.47000

35.82000 6.47000

35.92000 6.47000

.00000 -.00000
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DATE 22 SEP 8!

SREF •
LREF •
BREF •
SCALE •

TABULATED SOURCE DATA - CA3 (UNAL LSNT 1136)

REFERENCE DATA

5500.0000 SO.FT. XHRP
327.7800 INCHES YHRP

2348.0400 INCHES ZHRP
.0400

CA3 KI H15.6 V9.1 S ORB P5 P? X3 HOD BEAVER T

= t339.9100 IN. XC
• .0000 IN. YC
= 190.7500 IN. ZC

HACH
160
I60
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160

RUN NO. BO/ 0

BETA
-20.000
-16.000
-14.000
-12.000
-10.000
-8.000
-6.000
-4.000
-3.000
-2.000
-I.000

.000
I.0O0
2.000
3.000
4.000
6.000
8.000

!0.000
14.000
16.000

20.000
GRADIENT

ALPHAN •
RUDU/L -
$3-4 =
S?-8 =
SI!-12 =

RN/L • 1.30 GRADIENT INTERVAL • -5.001 5.00

(RGL0801

PARAHETRIC DATA

i2.000 STAB
25.000 SI-2
45.000 $5-6
20.000 $9-10

.000 IORB

CL CO CLM CY CLN CSL Q(PSF} ALPHAN
07839 .20536 -.38866 .586_5 -.07029 .07239 36.14000 12.93000
04?9? .19390 -.L_tOll .49528 -.07327 .06330 36.02000 12.93000
04648 .19544 -.20157 .44406 -.07053 .05562 35.9?000 12.93000
04426 .19591 -.18636 .39461 -.06828 .04897 35.93000 12.93000
04247 .19800 -.16447 .34985 -.06584 .04200 35.90000 12.93000
02943 .19889 -.13510 .28789 -.05878 .03389 35.8?000 12.93000
03366 .20270 -.I0691 .23649 -.05446 .02698 35.85000 12.93000
02601 .20475 -.08666 .17938 -.04856 .01856 35.84000 12.93000
02629 .20602 -.07817 .15822 -.04566 .01387 35.83000 12.93000

•03060 .20867 -.07750 .12922 -.04355 .00973 35.83000 12.93000
•03054 .20972 -.07655 .10910 -.04282 .00551 35.83000 12.93000
• 03110 .21017 -.0?658 .08664 -.04306 .00279 35.82000 12.93000
•02971 .21042 -.08062 .06333 -.04118 -.00155 35.82000 12.93000
•02642 .20901 -.08671 .03877 -.03864 -.00556 35.82000 12.93000
•03451 .20990 -.09798 .01553 -.03734 -.00917 35.82000 12.93000
•04001 .21090 -.10125 -.00887 -.03646 -.01412 35.82000 12.83000
•03635 .20865 -.11034 -.06213 -.03007 -.02199 35.83000 12.93000
•04246 .20627 -.12709 -.11493 -.02604 -.03005 35.84000 12.93000
•04204 .20356 -.14094 -.17011 -.02207 -.03706 35.86000 12.93000

1.04801 .19685 -.20039 -.26997 -.01345 -.05219 35.90000 12.93000
1.05216 .19528 -.23476 -.32894 -.00746 -.05946 35.94000 12.93000
1.06091 .20216 -.336?9 -.43324 -.00025 -.06?92 36.04000 12.93000
•00119 .00063 -.00234 -.02346 .00141 -.00396 -.00233 -.00000

PAGE 59

{ 18 MAR 76 )

= 1.000
• .000
• 20.000
- 45.000
• 7.530



00000" LII00"- 2B£OO"-
O00Sh'9 000_6"_£ 069_0"-
O00gh'9 00058"5£ £68hO'-
0005h'9 00019"5£ 582hO'-
O00_h'9 0008L'5£ LB9£O'-
O00_h'9 0009L'5£ 520£0"-
O00_h'9 0005L'5£ 2h£20"-
0005h'9 000£L'5£ h£510"-
O00gh'9 000£L'5£ 18LOO'-
0005h'9 000£L'5£ 9L£00 "o
0005h'9 000£L'5£ 59000"-
O00Sh'9 000£L'5£ 65£00"
0005h'9 000£L'5£ LSLO0"
000_h'9 000£L'_£ 66010"
0005h'9 000£L'5£ 6£g!0"
O00_h'9 O00hL'5£ 6fi610"
O00_h'9 O00hL'5£ 21220"
0005h'9 0009L'5£ 500£0'
0005h'9 0008L'5£ 05L£0"
0005h'9 00008"5£ LOShO"
0005h'9 000h8"5£ 9h150"
0005h'9 00088"5£ hh950"
0005h'9 000£6"5£ L£190"
O00_h'9 00050"9£ 65L90"
MVHdTV (3Sd)O 7S3

19100" 99h20"- 99200"- lhO00"
68000" 69hhh'- 60961"- 99690"
£6500"- 9Llh£'- 28611"- £6680"
21210"- h5592'- 2h280"- 2££60"
65L10'- 55622'- 6LI90"- 06960"
0£120"- 6£9L1"- 6h8£0"- £5001
89_20"- 12221"- £5920"- IBhO1
18620"- 91£90"- 98500"- £6901

69££0"- 10510"- 22L00" ILL01
£8h£0"- 2LOlO' 82hi0" £8L01
025£0"- 2S1£0" ££620" 6£601
OIL£O'- 55L50" 829£0" biB01
586£0"- IL280" h96£0' 21801
9h2h0"- 92801" _lhhO" LhLOI
88£h0"- 002£I" hl£hO" £1901
£09h0'- 08L51" h99£0" 01901
9L9hO'- h9181" L5120" h9hOl
25050"- _L2£2' 69h00"- 6£201
09£G0"- 02S82" 62L20"- 58L60"
5h6_0"- _0£h£" 508h0"- 66h60"
£8£90"- 0896£" 90690"- 12160"
10890"- 268hh" L0880"- 6L680"

292L0"- 00809" 9hh21"- £1680"
£gSLO'- I£109" S0£12"- 2_260"

Nq3 X3 N73 O3

00"._ /00"_-

0£5"L = 9HOI 000" - 21-11S
O00"Gh • 01-65 000"02 = 8-LS
000"02 = 9-SS O00"Sh • h-£S
000" = 2-15 O00"g2 =71NQI3_I
000"1 - 8VIS 000'9 - NYl.,IdlY

YLYO 31BL3NVaYd

( 9L b'YN 8I ) 118010_)

og 39Vd

"*6000"
05£1g"
h050_"
£hL6h"
h626h"
9h98h"
9128h"
6L2Lh"
h6OLh"
5h_9h"
h52Lh"
lhBSh"

8029h"
6Lh9h"
29LSh"
_929h"
£6£9h"
LIILh"
LI9Lh"
£L68h"
ih26h"
8h86h"
IL905"
81_15"

73

• qVAB31Nl LN310V_9 0£'1 • q/NH 0 /16

LN31OVUO
000"02
000"91
O00"hl
000'21
000"01
000"8
O00"9
O00'h
000"£
000"2
000"I
000"
000"1-
000"2-
O00"£-
000"h-
000"9-
000"6-
000"01-
O00"21-
000"hl-
000"91-
000"02-

V138

"ON Nr_I

091
091
091
091
091
091
091
091"
091
091
091
091
091
091
091"
091"
091"
091"
091"
091"
091"
091"
091"

HOVN

3Z "NI 005L'061 • db'NZ
3A "NI 0000" • d_NX
3X "NI 0016"6££I • d_NX

I U3AV38 OON £X Ld gd 860 S I'6A 9"_IH IH £V3

19£11 IMS7 7WtN) £V3 - VlVO 3::)_1£105031V'l£1BVL

OOhO" " 37V3S
S3H3NI OOhO'Bh£2 - 33t:J8
S3H3NI OOBL'L2£ • _3_7
"13"0S 0000"00_ - _3tJS

VlVO 33N3U33:3_I

18 d:3S 22 ]lVO



00000"- L9000"- I0£00"- h2100" h9h20"- 09200"- 81000"
00001"2 000h6"_£ 5_ShO'- L9SO0" 0809h'- 2L911"- 19£90"
00001"2 000h8"_£ 0£8£0"- £9_00"- 560_£'- 1£810"- 0L590"
00001"2 00008"_£ 18££0"- 9LOiO'- LI£62"- 2h_lO" 9L690"
00001"2 O00LL'G£ L1820"- 20G10"- 4hlt12"- L!££0" 26_L0"
00001"2 O00GL'G£ h2220"- L2810"- 8L98I'- 6GLhO" 6_6L0"
00001"2 O00£L'G£ 68_10"- GL220"- £1621"- 81090" 86280"
00001"2 O002L'G£ 68800"- 6G820"- £OILO'- 8h6LO" OILSO"
00001"2 0002L'_£ 8LIO0"- £E££0"- 2LLIO'- 58680" lhLSO"
00001"2 O002L'E£ 0£I00" £h_£0"- 62600" 0£_60" 21880"
00001"2 0002L'_£ 9hhO0" 6£9£0"- 6£££0" £$601" Lh680"
00001"2 0002L'5£ 98L00" L_L£O'- 58990" Ohhll" 68880"
00001"2 0002L'5£ 2LOIO" 9h8£0"- 55180" 21611" 2£880"
00001"2 0002L'_£ 5_£10" gfiOhO'- 2£L01" 06h21" 9£880"
00001"2 0002L'5£ L6910" h61hO'- 61££1" 6h221" 86L80"
00001"2 0002L'_£ 85610" ££2h0"- £8h_1" 6_£I1" 16980"
00001"2 000£L'_£ 90220" Oh£hO'- 91081" 22_01" 0_980"
00001"2 O00_L'_£ 9L820" 218h0"- 292£2" _0980" 89£80"
00001"2 O009L'S£ £1_£0" _81_0"- 80L82" 2_990" 9£8L0"
00001"2 0006L'5£ ii2hO" £6L50"- 62Lfi£" L£9hO" _9hLO"
00001"2 00028"_£ £1L_O" 2_290'- 6600h" 89820" h_690"
00001"2 000L8"_£ h££50" L£L90"- L£6_h" h6hO0' 88990"
00001"2 00016'5£ £6L50" 621L0'- 50£1_" ££h20'- 50_90"
00001'2 000h0"9£ h_90" 666L0"- 12029" 60££1"- 62690"
MYHdlY (3Sd)O 7S3 N_3 _0 N_O O0

00'5 100'5- • 3VA_]LN| LN3|QV_9 0£'1 • 7!N_ 0 128

000" = 21-119
000"02 = 8-LS
O00"Sh • h-£S
000"52 = _l_OA_
000"2 • MVHd_V

0£5"L • 8_01
O00"Sh • 01-69
000"02 " 9-59
000" = 2-19
000"I = 8VLS

VLVO OIB_31*IVBVd

( 9L BVN 8I ) (_8079_)

19 ]9Vd

£8000"
09891
lhL£1
00_21
L£911
9LLOI
L2L60
£8980"
_LI80"
20080"
6L180"
66£L0"
860L0"
550L0"
62£L0"
LL£LO"
906L0"
08980"
££260"
28001"
L8601"
51221"
00_£1"
_8L91"

_3

1N3IOVUO
000"02
000"91
O00"hl

000"21
000"01
000"8
000"9
O00"h
000"£
000"2
000"!
000"
000"!-
000"2-
000"£-
000"_-
000"9-
000"8-
000"01-
O00"21-
000"hi-
000"91-
000"02-

V_38

"ON NI'IU

091
091
091
091
091
091
091
09[
091"
09I"
091"
091"
091"
09I"
09I"
091"
091"
091"
091"
091"
091"
091'
091"

HOVW

3Z "NI OOGL'06I • d_NZ
Oh "NI 0000' = d_NX
3X 'N| 0016"6££1 • d_lklX

OOhO' " 33V39
93H3NI OOhO'Bh£2 • 33_9
S3HONi O08L'L2£ • 33_13
'LJ'OS 0000"0055 . 3:_15

VlVO 33N3U333U

I _3AV38 001,4 £X Ld Gd 8110 S I'6A 9"_iH IH £V3

(9£Ii ZMS3 3Vl_) £V3 - VlVO 33t¢q09 Q3LV'II'_VL 18 d3S 22 31¥0



00000' £1h00"-
00000" 00009"9£
00000" 000§h'9£
00000" 0000£'9£
00000" 000L1"9£
00000" 000_0"9£
00000' 000£6"_£
00000" 000h8"5£
00000" 0008L'5£
00000" 0005L'5£
00000" 000£L'5£
00000" 0002L'5£
00000" 0002L'5£
00000" 0002L'5£
00000" 000£L'5£
00000" 0009L'5£

V138 (_Sd)O

O£g'L " 8_01 000"
O00"_k = 01-6S 000"02
000"02 = 9-5S O00"gh
000" = 2-15 O00"LI
000"1 • 8VlS 000"

ViVO Ol_l]NV_Yd

( 9L _Y14 8l ) (£80qgt:l)

30Vd

00000" hlO00"- 09000' 69L10"- 15200"- 25880"
LIlO0" hLO00"- 9LLO0" 66929"- 08hSL" LO65L"
92100" £LO00"- LI600" iLOLS"- h_099" 5£20L"
91100" 99000"- 96800" 66925"- 50695' hg£h9"
£6100" LSO00"- h1800" L9925"- £90Bh" 2£hL5"
8LIO0" 29000" L£500" 0L£2_'- 5£96£" 2hB9h"
01100" 01000" 2GLO0" 6LI15"- 00£0£" £011£"
hllO0" 65000"- 91010" £859h'- 98822" 8LL£1"
LOIO0" 08000"- L6010' 0261h'- 6h2Ll' 0£8£6"
25100" 91000'- h6LO0" 6559£'- 290_I" Oh59L"
OL200' £2000"- 99800" ££Ih£'- 9£911" 9619_"
£0200" LhO00" 02600" 0800£'- OfiO01" 1099£"
56100" 20000"- 22010' 0£6_2"- 6L160" hlhLl"
01200" 52000" 12600" 62612"- h5060" 5h910"-
15200" 50100" 62500" Sh091"- IhO01" 60912"-
hLIO0" 9fiiO0" ilhO0" 29Lhl'- 05£21" h820h'-

ISO NlO AO NlO OO lO

00'g /O0"S- • _VAB]ZNI 1N31OV_9 0£'1 • 1/N_ 0 1£8 "ON N_

= 21-11S
= 8-LS

- h-£S 3Z "NI 005L'06| = d'c_Z
= _1A373 3A 'NI 0000" • db'NA
• VL_ 3X "NI 0016"6££1 • d_lX

1N31OVUO
00£'52
092"£2
012"i2
002"61
051"L1
090"Sl
0£6"21
008"01
0£9"9
05h'9
082"h
001"2
080"-
092"2-
O£h'_-
MVHd_V

091"
091"
091"
091"
091"
091
091
091
091
091
091
091
091
091
091

HOVN

I B]AV38 0014 £X Ld Sd B_O S l'6A 9"glH IH £V3

19£II iMS3 "NHN) £VO - VlVO 3_OS O]ZV'_BVl

OOhO" • 37¥35
S3H3NI OOhO'Bfi£2 • 33_8
S3H3N] OOBL'L2£ • 33Hq
"13"GS O000"O05G - 33_S

ViVO 33N3U]33U

18 d3S 22 ]ZVO



00000" £1h00"- hi000"
00000" 000L_'9£ £hl00"
00000" 0002h'9£ ShlO0"
00000" 000L2"9£ 26000"
00000" 000h1"9£ £h!00"
00000" 00020"9£ £9100"
00000" 00016"5£ hhO00"
00000" 00028"5£ 00100"
00000" 0009L'5£ 98000"
00000" 000£L'5£ L£100"
00000" 0002L'5£ 95100"
00000" 0001L'5£ 0h200"
00000" 0001L'5£ IL100"
00000" 0001L'5£ 19100"
00000" 0002L'5£ 21100"
00000" 0005L'_£ 21100"

VL38 (_Sd)O qS3

£1000"- 5L000" hl610"- £9£00"-
L9000"- 9£110" 6120£'- 90h2L"
8bOO0"- 65110" h95£2 "° 092£9"
5£000"- 06L00" Lh861"- 252h5"
29000"- hhllO" £h881"- I155h"
L2000" 60800" 21091"- 090L£"
£6000" hLOlO" 2L621"- £1h82"
bOO00" 5L600" 5L080"- 2£602"
21000"- £9600" 981h0"- £9h51"
LO000"- 56010" 15800"- 58£21"
9L000' 02900" 9L2£0" 01h01"
6L000" 5L800" 090LO" bOO60"
29000" h2800" £9£11" 65£80"
OgO00" 25L00" 5£551" 21_80"
££100" _9£00" 65£02" 12L60"
09100" 99200" 01h£2" 8L221"

N13 X3 N73 03

00"S /00"5-

000"5 • N0^373 0£5"L = 8_01
000" • 21-11S 000"5h • 01-6S
000"0_ • 8-LS 000"02 = 9-5S
000"Sh = h-£S 000" • 2-1S
000" • _1A3_3 000"1 = BV/S

VI¥O Oi_L3NYaYd

( 9/. UYN Bl } {h807_I)

£g 39¥d

59060" IN31QV_9
5£969" 00£'52
262h9" 092"£2
I1h85" 012"12
10115" 002"61

L296£" 051"L!
5Leh2" 090"51
£h590" 0£6"2I
Lh£98" 008"01
1O989" 0£9"9
L266h" 05h'9
0620£" 082"h
66601" 001"2
lhSBO'- 080"-
52h62"- 092"2-
0228h'- O£h'h-

_3 MVHcO¥

• _VA_31NI ZN3|QVB9 0£'1 • 7/N_ 0 I'h6 "ON N/'I_

091"
091"
091"
091"
091"
091"
091"
091"
091"
091"
091"
091"
091"
091"
091"
H3VW

3Z "NI 005L'061 • d_NZ
3A "N] 0000" • dHWA
3X "NI 0016"6££1 = dUWX

£X Ld _d £h3 8_0 S 1"6A 9"_IH IN £V3

19£11 IM53 7VlCq) £V3 - VlVO 33_PCDS O31V"lr_¥L

00h0" • 33V3S
S3H3NI 00h0"Bh£2 • 33_B
S3H3NI 008L'Lc_ • _3_7
"13"0S 0000"00_S • 33_5

¥1VQ 33N3U333_I

18 d3S 22 31¥Q



00000"- L9000" 60h00"-
000£6"21 00000"9£ 01990"-
000£6"21 00026"S£ 606_0"-
000£6"2I 00068"_£ £_2_0"-
000£6"21 00098"_£ 99§h0"-
000£6"21 000_8"5£ £56£0'-
000£6"21 00028"5£ 221£0"-
000£6"21 00018"5£ 6L£20"-
000£6"21 00018"5£ hLhlO'-
000£6"21 00008"5£ 68010"-
000£6"21 00008"5£ 16500"-
000£6"21 00008"5£ 5h200"-
000£6"21 00008"5£ 8£100"
000£6"21 00008"5£ 22500"
000£6"21 00008"5£ £9600"
000£6"21 00008"5£ IL£10"
000£6"21 00008"5£ 2h810"
000£6"21 00028"5£ L5920"
000£6"21 000£8"5£ 562£0"
000£6"81 00058"5£ 166£0"
000£6"81 00098"5£ h99hO"
000£6"81 00068"g£ LOhSO"
000£6"21 00026"g£ 26090"
000£6"21 00010"9£ 990L0'
MVHdlV (3Sd)O 753

L£100'- 8h810"- LIO00"- h£O00" 06000"
£2££0"- £669£'- 6802£'- 81108" 68250"i
16h20"- 20862"- _00£2"- L0261" 96150"1
08080"- 12652"- £6902"- L9061" L55hO'l
6L910"- 16£28"- 089L!'- 55261" OL£_O'I
62£10"- £5581"- _8051"- 22h61" 6££h0"i
28010"- _86£1"- 581£I"- 9L£61" LL620"I
IBLO0"- 0£201"- L£hll'- 9h561" h£L20"l
10900"- 19290"- £1101"- 6hL61" £Lh£0"I
gShO0"- LSghO'- 28£60"- qL961" 6h620"I
5_£00"- £6_20"- £0L80"- 22961" 86220"i
06100"- 8L500"- 6£h80"- 55961" £8120"!
2bOO0"- ILOIO" OIhSO'- 66961" I_520"1
08000" IL820" 11£80"- L2961" L£120"1
02200" 228h0" h0880"- 65961" L0620"1
hh£O0" £8h90" LI260"- 11561" 2h£20"i
88h00" £1980" 02660"- 6_£61" L8280"1
12LO0" C_L21" hgLil'- 98h61" 5_L£0"I
OG600" 8L891" 961£I"- LLi61" 81620"I
9L810" L2£02" Ih551"- 15161" 016£0"I
58910" IL9£8" 05281"- £868I" 618£0"1
hh020" 20_L2" L6202"- 62681" L6LhO'I
hh_O" 1£11£" 881£2"- 28L81" h59hO'l
1_5£0' 20_8£' 260G£'- 60008" 500LO'!

NIO AO NIO 03 10

00"; /O0'S-

O£S'L - 8UOI 000' - 21-II5
O00"Sk - 01-65 O00"Oa - 8-LS
000'08 - 9-;6 000';4 . k-¢g
000' • |'I$ 000' • M_A]9]
000'1 • 6VLS 000'_1 , HVI,,Id_V

Y1¥0 OIUL_AVUVd

I gL tr/W $1 ) (g6019_)

hg 20¥d

LN31OVUO
000"08
000"91
O00"hl
000"21
000"01
000"8
0OO'9
O00"h
000"£
000"8
000"1
000"
000"!-
000"2-
O00"£-
O00"h-
000"9-
000"8-
000"01-
000"21-
000"_I-
000"91-
000"02-

V_38

091"
091"
091"
091"
091"
091"
091"
091"
091"
091"
091
091
091
091
091
091
091
091
091
091
091
091
091

H3YN

• lVAU31Ni 1N]IOVBtJ 0£'1 - IlNH 0 /96 "ON

OZ 'Ni OOgL'O$1 • dbldZ
OA 'NI 0000' • dBNA
OX 'NI 0016'6££1 " d_X

OOkO" " ]1VO6
S3HONI OOEO'Bh¢| • 33W8
S:_IONI OOBL'LE£ " 3]_
'i3'OS O000'OOgg - 33_Ig

¥.I.VQ 30N3_333_

I B3AV31B 0014 £X Ld _1 _10 S l'giH IH £V3

(g£11 LHS1 1Wit1) £V3 - VLVO 33_05 03LV'l_VL 18 d3S _ ]ZVO



00000" L9000"- £h£OO'-
O00Gh'9 00016"S£ 282GO'-
O00_h'9 000£9"G£ Oh9hO'-
O00_h'9 00008"G£ O£2hO'-
O00_h'9 O00LL'_£ 9£L£O'-
O00Gh'9 O00GL'G£ 8GI£O'-
O00Gh'9 O00hL'_£ 25_20"-
O00_h'9 0002L'_£ h9810"-
O00_h'9 O001L'_£ 28110"-
0005h'9 0001L'5£ LSBOO'-
0005h'9 0001L'5£ 18500"-
0005h'9 0001L'5£ 56100"-
0005h'9 0001L'5£ 50200"
0005h'9 0001L'5£ LISO0"

0005h'9 0001L'5£ 59900"
0005h'9 0001L'5£ £9110'
0005h'9 0002L'5£ hhSlO"
0005h'9 0002L'5£ 20220"
0005h'9 000£L'5£ 19820"
0005h'9 0005L';£ 26h£0"
0005h'9 O00LL'5£ l£OhO"
0005h'9 00008"5£ 06_hO"
0005h'9 000£8";£ Ll6hO"
0005h'9 00016"S£ 91h50"
MVl-_13V (JSd)O 1S3

00"; I00";-

O£;'L " 8_01 000" " 21-119
O00";h " 01-69 000"02 " 8-LS
000"0_ - 9-56 O00";h - h-£S
000" • 2-16 000" " UIA313
000'1 - 8¥L5 000"9 - MVHd.lV

Y£VO 31_£3NVHVd

( 9L i:WN 81 ) (LeO'lOt:I)

;9 ]9Yd

55100"- Lh810"- 9£000" 00000"- 9bOO0"- 1N31OVa9
6hL£O'- L6hL£'- 05L81"- 66060" IhSI;" 000"02
68920"- hLO0£'- 06660"- 8LLSO" LO96h" 000"91
55220"- L8592"- 61690"- hh690" 5h96h" O00"h!
56810"- 96922"- Ih250"- hhl60" 5Li6h" 000"21
68h10"- ££981"- 2LL£O'- 95260" 5LSBh" 000"01
Oh210"- £LLhI'- £Lh20"- 19560" L228h" 000"9
15600"- L0201"- hOLO0"- hSg60" IOB9h" 000"9

02900"- IGG90"- 60010" 29960" 9hh9h" O00"h
05bOO'- 9hShO'- £5910" 98960" 616Gh" 000"£
£6200"- 8£L20"- 05120" £0860" 0629h" 000"2
92100"- 09800"- hlL20" 09L60' £8LGh" 000"1
I£000" IL600" 2£620" 69860" £599h' 000"

L9100" hOL20" G1620" 0h860" fih£9h" O00"l-
Ih£O0' 199h0" _8020" ilL60" 9hBSh" 000"2-
S9hO0" 8L_90" £L£10" L_L60" 8LL9h" 000"£-
h£900' 68280" 21800" L£960" h959h" O00"h-
hi600" 0£121" 69£00"- 15h60" 5089h" 000"9-
16110" 01191" £9810"- 80160" £9£Lh" O00"8-
2hglO' 96002" 692£0"- 58680" 19£8h" O00"OI-
h0610" 65L£2" lhShO'- 08980" 9hlBh" 000"21-
20£20" 699L2" £8890"- 6£980" IGh6h" O00"hl-
91L20" 9h£1£" 69h11"- _6hBO" 15001" 000"91-
68L£0" 20£8£" 68_12"- OhlTO" 2£91;" 000"02-

Nl3 A3 Wl3 Q3 .13 V136

- .IYA_]LN! LN]IQV_O 0£'1 " L_/NU 0 IL8 'ON N_

091
091
091
091
091

09!
091
091
091
091
091
091
091
091
091
091
091
091
091
091
091

091
HOVN

3Z 'NI O0;L'061
3A "NI 0000"
3X "NI 0016"6££1

OOhO" " ].lV3S
• d_q4Z 63H3NI OOhO'Bld[2 • J]tl8
• d_klX S3H3NI OOBL'L2£ • J_l.l
• _ "£3"09 0000"005; - 33tl5

I _]AV]8 OON £X Ld ;d 8_0 6 I';IH IH £V3

19£11 LMS.l .lVl_) £V3 - VLVO 33t:lROS 03LV'V18VL

VlVO 33N]U3_3EI

18 d3S 2_ 3_VO



DATE22 SEP 81 TABULATED SOURCE DATA - CA3 (UNAL LSNT 11361

SREF -
LREF •
BREF •
SCALE •

REFERENCE DATA

5500.0000 SO.FT. XHRP
327.7800 INCHES YMRP

2348.0400 INCHES ZMRP
.0400

CA3 KI HI5.|

= 1339.9100 IN. XC
= .0000 IN. YC
• 190.7500 IN. ZC

S ORB P5 P7 X3 HOD BEAVER T

MACH
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160

160
160
160
160
160
160
160
160

RUN NO, 881 0 RNIL =

BETA CL CD
-20.000 .16250 .07010
-16.000 ,13443 .06453
-14.000 .11827 .06644
-12.000 .11098 .06844
-10.000 .09698 .07027

-8.000 .09001 .07327
-6.000 .08207 .07579
-4.000 .07733 .07783
-3.000 .07658 .07859
-2.000 .07645 .07921
-1.000 .07315 .07954

• 000 .07113 .07954
1.000 .07388 .07962

2.000 .07346 .07906
3.000 .07558 .07865
4.000 .07835 .07793
6.000 .08386 .07647
8.000 ,09321 .07447

10.000 .10128 .07125
12.000 .11479 .06953
14.000 .12548 .06712
16.000 .13741 .06576

20.000 .16230 .06480
GRADIENT -.00007 .00001

ALPHAN •
ELEVTR •
S3-4 =
S7-B -
S!1-12 -

1.30 GRADIENT INTERVAL - "5.00/ 5.00

CLM CY CLN CSL
-.!1660 .39263 .03989 .03948
-.01441 .32073 .02722 ,03749
.01715 .28339 ,02317 ,03411
.04089 .24637 .01999 .03022
.05800 .20404 .01595 .02603
.06684 .16589 .01271 .02153
.08012 .12493 .01002 .01705
.08966 .08339 .00707 .01203
.09304 .06645 .00575 .00918
.09762 .04610 .00388 .00702
,10385 .02799 .00224 .00464
.10573 .00921 .00054 .00210
,10583 -.01030 -.00147 -.00062
.10082 -.02722 -.00322 -.00310
.09845 -,04661 -.00460 -.00585
.09280 -.06599 -.00649 -.00845
.07759 -.I0644 -.00970 -.01336
.06169 -.14774 -.01245 -.01883
• 05006 -.19177 -.01541 -.02373
.03454 -.23332 -.01855 -.02787
.01163 -.26915 -.02251 -.03139

-.01434 -.31300 -.02702 -.03482
-.!0033 -.37936 -.03705 -.03756

.00062 -.01869 -.00172 -,00254

PA6E 66

IRGL088) 1 18 MAR 76 )

PARAHETR IC DATA

e. O00 STAB - 1.000
•000 SI-2 " .000

45.000 S5-6 " L_O.O00
20.000 59-10 • 45.000

• 000 IORB - 7.530

O(PSF)
35.91000
35.82000
35.79000
35.76000
35.74000
35.73000
35.71000
35.70000
35.70000
35.70000
35.70000
35.70000
35.70000
35.70000
35.70000
35.70000
35.71000
35.72000
35.74000
35.76000
35.79000
35.82000
35.89000

.00000

ALPHAH
2.10000
2.10000
2.10000
2.10000
2.10000
2.10000
2.10000
2.10000
2.10000
2.10000
2,10000
2.10000
2.10000
2,10000
2.10000
2.10000
2.10000
2.10000

2.10000
2.10000
2.10000
2.10000
2.10000
-.00000



00000" !_00'-
00000" 0006h'9£
00000" 000_£'9£
00000" 00022"9£
00000" 00001"9£
00000" 00066"_£
00000" 00089"_£
00000" O006L'S£
00000" O00hL'5£
00000" O002L'S£
00000" O001L'_£
00000" O000L'_£
00000" 0000L'5£
00000" O00IL'_£
00000" 0002L'5£
00000" 0005L'S£

V139 (JScllO

" NOA333 O£S'L
• 21-119 O00"Sh
- 8-LS 000"0_
- _-£S 000"
• qli"_Oi"_l 000"

000"
000"
000"02
O00"Sh
000"

VlVO OIUL]WVb'Vd

I 9L UVW 81 ) .(68079_)

L9 30Vd

61000" _0000"- 98000" 0£I00"- 2L£00"- 9£hBO" IN31OVH9
6£000" 16100"- 16800" 9£_91" 6L859" £1Lfi_'[ 01£'_2
28100" 0£100"- 18600" 69821" fi99L_" 8_90_'I 092"£2
OLIO0" 2LO00"- L9010" 09060" 1h96h" 0£_9h'I 012"12
56100" 89000"- 50110" 02290" 1£12h" 0281h'! 002"61
hh200" 0£000" h_OlO" 2h2£0" 590h£" £h_0£'i 05I'Ll
1£100" 68000" ILLO0" 19LO0" h5092" gL991"1 090"_1
80200" 65000" 90600" 22200" 58061" 85866" 0£6"21
5£100" LhO00" 80600" 01£10"- 98hhi" 9L928" 008"01
£5100" S6000" 85800" £0920"- £9911" 6£1_9" 0£9"8
LS200" 12100" 99600" 18620"- 55660" £90Lh" O_h'9
6L200" hllO0' _110" 9L0£0"- 20L80" _£G82" 082"h
OL200" 61100" 10210" L61£0"- 9LIBO" _OLOI" 001"2
£_200" 26000" 2L600" 9£1£0"- £0h80" L£IBO'- 080"-
£hlO0" 51100" £1LO0" fi8120"- OLd60' _£L92"" 092"2-
h£lO0" _LIO0" 99h00" £9120"- 19021" £19hh'- O£h'h-

_53 Nq3 X3 N33 O3 q3 M¥1"l¢l]V

00"_ IO0"S- = 3YAU]ZNI IN]IQYU9 0£'1 = qlN_I 0 168 'ON

• 8_01
= 01-69

• 9-_S 3Z "NI O0_L'061 • d_NZ
• 2-15 3A 'N] 0000" " d_WX
• Vii8 3X "NI 0016"6££1 - dt_lX

091
091
091
091
091
091
091
091
091
091
091
091
091
091
091

HOVN

I H3AV38 0014 £X Ld _d _10 S 1"6A IH £Y3

(9£11 /MS1 IVHA) £V3 - VLVO 33_1(10S O3LV"I_V,

OOhO'
53HONI OOhO'gh£2
S3H3NI OOBL'L2£
"i3"OS O000"OOgg

VIVO 33N_I333U

• ]7V3S

• 33_7
• 33aS

19 d3S 2e ]lVO



00000" £1hO0"- £0000"
00000" 0001h'9£ SO100"
00000" 00062"9£ 01100"
00000" 000L1"9£ 25000"
00000" 00050"9£ OhiO0"
00000" 000£6"££ 56100"
00000" 000£8"5£ 66100"
00000" 000£L'5£ 92100"
00000' 00069"5£ £L200"
00000" 000L9"££ £5200'
00000" 000L9"££ £9200"
00000" 000L9"5£ h_£O0"
00000" 000L9"££ 81£00"
00000" 000L9"££ 69200"
00000" 00089"5£ LO£O0'
00000" 0001L'g£ £1£00"

¥138 (3Sd)O 953

60000"- L2000" 16000"- hL£OO'-
OhiO0"- LBSO0" 0£6£1" 0££65"
22100"- 22800" hBhOl" Ohh25"
hllO0"- 51010" £65L0" LLI£h"
96000"- £1110" 982£0" BLO8£"
I0000"- 29600" 69920" 8610£"
29000" 89L00" L£200"- 16822"
hOiO0" 92800" 81810"- 0££91'
hLO00" _h800" hhO£O'- 1£h11"
I0100' 60110' 2£8£0"- 68880"

29100' 0£800" lOlhO'- 60hLO"
95100" 6h800" 29Ih0"- Lib90"
99100" IhLO0" 968£0"- £2090"
h6100" 5£900" 0£8£0"- 11290"
L0200' 0£g00" ££_£0"- £2£L0"
0£200" h9900" hh££O'- £h860"

N33 AO NqO 03

O0"G /O0"g-

000" = NOA333 005"£ • 8HOI
000" = 21-11S 000" = 01-6S
000" • 8-LS 000" = 9-_5
000" = h-£S 000" • 2-I5
000" = _lrioN_ ooo" = ¥138

VL¥O OlUL3NYI:Nd

( 9L urn el ) li6039u)

89 _3Vd

• 7¥AB]IN] LN31OVtiO 0£'1 = 7/N_

68G80"
hgBlh"
L866£"
h129£"
_0£h£"
£hLh2"
h_hh1"
£9£00"
9LLh8"
OLL89"
O_LOG"
2gh2£"
2h2_I"
601£0"-
61922"-
££22h'-

13

1N31QVb'O
0£2"G2
002"£2
0£I'12
091"61
021"L!
0£0"£1
0h6"21
018"01
0£9"8
OLh'9
00£'h
0£1"2
0_0"-
0£2"2--
02h'h-
MVHd_V

0 /16 "ONNnU

3Z "NI 005L'061
0h "N| 0000"
3X "NI 0016"6££1

091
091
091
091
091
091
091
091"
091"
091"
091"
091'
091"
091"
091"

H3VN

OOhO" = 37V3S
• d_WZ S3H3N] OOhO'Bh£2 = 3388
• d_l, lk 53H3NI OOBL'L2£ • 33_3
• d_NX "_3"0S O000"OOS_ • 33EIS

I B]AV]8 0014 £X 9d Gd 8_0 S 1"6A I_ £V3

(9£II 1MS7 7VM_) £V3 - VlVO ]3ki¢lOS 031v7rlsvL

VlVO 33N3U333U

18 d]S 2E ]ZV(]



00000" 00000" 69200"- 61200"- 60610"-
00021"2 00098"_£ 16L£0'- 69£h0"- 91i0h'-
00021"2 0008L'_£ LL££O'- 602£0"- 9£91£'-
00021"2 O00_L'_£ 801£0"- 02L20"- 69hL2"-
00021"2 O00£L'S£ £6920"- _££20"- 699£2"-
00021"2 O001L'_£ £6220"- 19610"- 28h61"-
00021"2 00069"_£ _2810"- 61910"- 056hi'-
00021"2 00089"5£ Lh210"- 9£210"- 6h901"-
000£1"2 000L9"5£ 22800"- i£800"- h0890"-
000£1"2 000L9"_£ LI_O0"- h8_O0"- 928h0'-
000£1"2 000L9"_£ 2L200"- 09£00"- 000£0"-
000£1"2 000L9"_£ I0000" L2100"- 6£110"-
000£1"2 000L9'_£ hi£O0" 6LO00" 69L00"
000£1"2 000L9"_£ 22_00" £0£00" £9h20"
000£1"2 000L9"_£ 90800" LN_O0' h£6hO"
000£1"2 000L9"_£ 2LOiO" LOLO0" Ih£90"
000£1"2 000L9"_£ 8h£10" L2600" §8580"
00021"2 00089"g£ g8810" hL2lO" llh21"
00021"2 00069"_£ _2£20" _9910" ILh91"
00021"2 0001L'_£ £6L20" hOI20" £9_02"
00021"2 000£L'_£ 961£0" 02520" 91Lh2"
00021"2 0005L'5£ 9L5£0" hL620" _6982"
00021"2 0006L'_£ 9_9£0" 89h£0" L862£"
00021"2 000L9"_£ iOihO" LILhO" 5£90h'
MVHdTV (3Sd)O 353 N33 A3

00'_ /00";-

= 8BOI 000" • 21-115
= 01-6S 000" = 8-LS
" 9-_5 000" " h-£S
" 2-1S 000" • _1A313
= 8VLS 000"2 • MVHd_V

00_'£
000"
000"
000"
000"2-

¥1¥0 31BI]HVBVd

( 9L WVN 91 I 1_60_9a)

69 ]9Yd

IO000"-
hOlO0"
908£0"
29h_0"
2£990"
268L0"
2LGSO"
Li160"
9hhOI
IOhll
L6£II
£8611
6h021
6£021
19hli

21211
9_01"
89960"
2LgBO"
BLIBO"
OBB90"
229_0"
28h£0"
09120"-

H13

01000"
hh6£O"
2£Ih0"
68hhO"
OIBhO"
L£1_O"
_L£_O"
21950"
898_0"
016_0"
016_0"
Lh6_O"
6£6_0"
0£090"
2_6_0"
8_850"
22L_0"
L2_O"
_81_0"
Lh6hO"
L_gho"
_8£h0"
2LIhO"
OL£hO"

03

_2000"-
£2091"
_B_hl"
60hhl"
££5£I"
h2L21"
L2h21"
88511"
80601"
16LOI"

9£L01"
69201"
£0_01"
69L01"
_h601"
O£LOI"
_6011"
Lg_II"
2£22Z"

_£_£1"
62£hi"
0_2_1"
£_£9i"

33

• 3¥AB31NI IN]|O¥1tO 0£'1 • 1/NB 0 /26

1N31GVU9
000"02
000"91
O00"h!
000"21
000"01
000"8
000"9
O00"h
000"£
000"2
000"1
000"
000"1-
000"2-
O00"£-
O00"h-
000"9-
000"9-
000"01-
000"21-
000"hl-
000"91-
000"02-

V138

"ON NI'tU

091"
091
091
091
091
091
091
091
091
091
091
091
091
091"
091"
091"
091"
091"
091"
091"
091"
091"
091"
• H3VN

3Z "N! O0_L'06I • db_,,IZ
3A "NI 0000" • di:Jl,lA
3X "NI 0016"6££I • ¢JEINX

L B3AV38 OON £X 9d ;d _10 I'giH IH £V3

19£1I INS1 _Vl_) £V3 - VlVO 33_0S O3/V"V'IBVI

OOhO" • 33V35
S3H3NI 00fi0"8_£2 . 33_8
S3HONi O08L'L2£ • 33B3
'lJ'OS 0000"00_ . 33_1S

VlVO 30N3U333a

18 d3S 22 31VO



DATE 22 SEP 81

SREF. •
LREF. =
BREF" •
SCALE •

TABULATED SOURCE DATA - CA3 (UNAL LSNT 11361

REF.ERENCE DATA

5500.0000 SO,F.T. XHRP
32,7.7800 INCHES YHRP

2348.0400 INCHES ZHRP
.0400

CA3 KI HI5.1

= 1339.9100 IN. XC
• .0000 IN. YC
• 190.7500 IN. ZC

ORB P5 P6 X3 HOD BEAVER T

HACH
.160
.180
.160
.180

160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160
160

RUN NO. 931 0 RNIL • 1.30

BETA CL CD
-20.000 .51144 .06013
-16.000 .51999 .05688
-14.000 .51429 .05959
-12.000 .51107 .08173
-10.000 .50718 .08370

-8.000 ,50262 .06588
-6.000 .49066 .06857
-4.000 .49208 .07125
-3.000 .49449 .07211
-2.000 .48960 .07327
-I.000 .49586 .07389

• 000 .48842 .07370
1.000 .48861 .07295
2.000 .48984 .07330
3.000 .49352 .07300
4.000 .49566 .07268
6.000 .50237 .07165
8.000 .50075 .06976

10.000 .5077| .06773
12.000 .51590 .06530
14.000 .51454 .06245
16.000 .51915 .06051
20.000 .51210 .05956

GRADIENT .00004 .00013

ALPHAN =
ELEVTR •
$3-4 •
57-8 •
SlI-12 •

GRADIENT INTERVAL • -5.00/ 5.00

CLH CY CLN CSL
-.10773 .40260 .04587 .05518
-.06384 .32581 .03473 .04998
-.04020 .28256 .02940 .04533
-.02302 .24307 .02458 .04057
-.00980 .20132 .02023 .03602

•00642 .16195 .01575 .02967
.01940 .12141 .01195 .02315
•03165 ,08334 .00871 .01672
.03688 .06301 .00643 ,01303
•04535 ,04481 .00474 .00939
•04494 .02777 .00238 .00544
.04437 .00927 .00062 .00266
.04299 -.00996 -.00134 -.00066
.04132 -.02760 -.00362 -.00401
•03659 -.04621 -.00587 -.00815
.02927 -.06484 -.00804 -.01166
•01451 -.10550 -.01203 -.01865
•00197 -.14689 -.01551 -.02524

-.01230 -.18851 -.01922 -.03186
-.02866 -.23136 -.02315 -.03689
-.03794 -.27127 -.02736 -.04135
_.05407 -.31454 -.03259 -.04577
-.09258 -.39681 -.04425 -.05103
• .00034 -.01838 -.00207 -.00350

PAGE 70

(RGL0931 ( IB HAR 76 )

PARAHETRIC DATA

6.000 STAB =
.000 51-2 •
.000 S5-6 -
.000 $9-10 •
.000 IORB •

Q(PSF) ALPHAN
35.87000 6.47000
35.79000 6.47000
35.75000 6.47000
35.73000 6.47000
35.70000 6.47000
35.89000 6.47000
35.68000 6.47000
35.67000 6.47000
35.67000 6.47000
35.67000 6.47000
35.67000 6.47000
35.67000 8.47000
35.87000 6.47000
35.67000 6.47000
35.67000 6.47000
35.67000 6.47000
35.68000 6.47000
35.89000 6.47000
35.71000 6.47000
35.73000 6.47000
35.75000 8.47000
35.79000 8.47000
35.87000 6.47000

.00000 -.00000

-E.O00
.000
.000
.000

3.500



00000"- 00000" LOhO0"-
000£6'2I 000L6"_£ ££990"-
000£6"21 000L8"_£ £2L_0"-
000_6"21 000h8"_£ 2hOSO'-
000h6"21 00018"§£ ILhhO'-
000h6"21 0006L'S£ _h8£O'-
000h6"21 O00LL'S£ 021£0"-
000h6"21 0009L'5£ LO£20"-
000h6"21 0005L'5£ £BhlO'-
000h6"2! 000_L'5£ 8LOlO'-
000h6"21 0005L'5£ 58900'-
000h6"21 0005L'S£ lh200"-
000h6"21 0005L'5£ L9100"
000h6"21 0005L'5£ 9h500"
000h6"21 0005L'5£ £9600"
000_6"21 0005L'5£ h5£10"
000h6"21 0005L'5£ £8LI0"
000h6"21 0009L'5£ 59520"
000_6"21 O00LL'5£ hi££0"
000h6"21 0006L'5£ _h6£0"
000h6"21 00018"5£ 829h0"
000_6"21 000h8"5£ 09250"
000£6"21 000L8"5£ L_090"
000£6"21 O00L6"S£ 900LO °
MYHd3V (3Sd)O 3S3

OOS'£
000"
OOO"
000"
O00"Z-

£LIO0"- 50810"- LOIO0"- 01000"
558£0"- 8h56£'- h2222"- 2£591
£9620"- h060£'- G2hhl'- LI851
_2920"- 0fi292"- fi£9hl'- L2091
62220"- 95222"- 901£I'- 8£191
£LLIO'- 6£281"- 68211"- £2291
91hlO'- 8filhl'- 05260"- 60h91
OhOlO'- 99860"- S£_80"- 88591
66900"- 51190"- 99£L0"- _9591
£_00"- 252h0"- LhL90"- 8£991
2L£00"- £1520"- 12h90"- £9591
06100"- 50500"- £5h90"- 6hL91
fi2000"- _£110" fi£190"- ILL91
9_i00" h5820" L9650"- 06991
L££00" 208h0" L8650"- IOL91
10500" LL590" 92290"- 9h_91
h9900" 9££80" 16fi90"- h£h91
£0010" Lhl21" L26LO'- h2£91
£9£10" 9£651" 2££60"- 59191"
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SREF •
LREF •
BREF •
SCALE ,,

REFERENCE DATA

TABULATED SOURCE DATA - CA3 (UNAL LSNT II361

CA3 K2 H15.6 V9.1 ORB P5 P6 X3 HOD BEAVER T

5500.0000 SO.FT. XHRP
327.7800 INCHES YHRP

2348.0400 INCHES ZHRP
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= 1339.9100 IN. XC
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BETA
-20.000
-16.000
-14.000
-12.000
-10.000
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-I.O00
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2.000
3.000
4.000

• 6.000
6.000

lO.O00
12.000
14.000
16.000

20.000
GRADIENT

CL
1.45771
1.49205
1.51553
1.53075
!.54271
1.55040

.56_!6
.56944
.56541
.56871
.56343
.56069
.57799
.57237
.55537
.56064
.55776
.55173
.54254
.52913
.51709
.48979
.46157

-.00072

ALPHAN •
RUD-U -
ELEVTR •
AIL-OB -
IORB -

!.30 GRADIENT INTERVAL • -5.001 5.00

CD CLH CY CLN CSL
.20777 -.11533 .61346 -.04903 .08733
.20522 -.07086 .49480 -.04667 .07526
.20738 -.05095 .42468 -.04091 .06892
.20808 -.03634 .36249 -.03468 .06127
.21311 -.02157 .29992 -.02931 .05361
• 21695 -.00275 .24357 -.02446 .04404
.22172 .01588 .17898 -.01819 .03446
.22665 .03477 .11986 -.01248 .02444
.22748 .03470 .09222 -.00978 .01863
.23061 .03805 .06146 -.00628 .01352
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.23060 .04542 .00601 .00087 .00310
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.22731 .03239 -.0761! .00949 -.01409
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.22410 .00945 -.16436 .01768 -.02989
.22028 -.00627 -.22913 .02400 -.03834
.21474 -.02737 -.29518 .03030 -.04679
.21232 -.03684 -.35378 .03465 -.05486
.21053 -.04640 -.41224 .03921 -.06302
.20636 -.05909 -.47788 .04463 -.06966
.20480 -.10194 -.60464 .05014 -.08070
.00008 -.00070 -.02820 .00316 -.00548
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DATE 22 SEP 91

SREF •
LREF -
BREF o
SCALE •

TABULATED SOURCE DATA - CA3 (UNAL LSNT 1136)

CA3 K2 H!5,6 V9.1

REFERENCE DATA

5500,0000 SO,FT, XHRP - 1339,9100 IN, XC
327.7800 INCHES YHRP • .0000 IN. YC

_348.0400 INCHES ZHRP - IgO.?500 IN. ZC
.0400

ORB P5 P6 X3 HOD BEAVER T

MACH
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160
.160

160
160
160
160
160
160
160

RUN NO. I!1/ 0 RNIL •

BETA
-20.000
-16.000
-14.000
-12.000
-I0.000

-8.000
-6.000
-4.000
-3.000
-2.000
-I.000

.OCO
1.000
2.000
3.000
4.000
6.000
8.000

I0.000
12.000
14.000
16.000

20.000
GRADIENT

CL
1.12402

13678
13222
13695
13511
12750
12917

.12739

.13605

.12951
.12613
.12213
.12730
.13386
.13109
.13919

13317
13282
13659
14210
12727
12729

1.10770
.00070

CO
13655
13468
13819
14233
14700
15093
15503
15972
16237
16319
16442
16360
16371
16462
16274
16166
.15874
.15381
.14905
.14653
.14136
.13777
.13629
.00018

ALPHAN -
RUD-U •
£LEVTR •
AIL-OB •
IORB •

1.30 GRADIENT INTERVAL = -5.00/ 5.00

CLM CY
-.06827 .64254

.01275 .52258
• 04625 .44823
• 06793 .38723
• 08737 .32480
• 10783 .26549
• 13211 .20403
.14434 .14157
.14449 .10865
.14534 .08392
.15508 .05529

15676 .03041
15333 -.00494
14273 -.02374
13338 -.05524
13146 -.08279
11269 -.13758

• 09636 -.20217
• 07518 -.26300
• 05690 . -.32411
•04031 -.37665
•02058 -.44_5

-.03996 -.56905
-.00153 -.0E774
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PARAHETRIC DATA

B.O00 STAB • "7.000
.000 RUD'L • _5.000
• 000 AIL'IB • .000
.000 Sl-I_ = .000

3.500

CLN CSL OIPSF) ALPHAN
-,06545 ,08223 36.04000 8.95000
-.06093 .07261 35.90000 8.95000
-.05275 .06496 35.85000 8.95000
-.04473 .05729 35.81000 8.95000
-.03899 .04989 35.78000 8.95000
-.03320 .04117 35.76000 8.95000
-.02677 .03229 35.76000 8.95000
-.01974 .02239 35.76000 8.95000
-.01750 .01779 35.76000 8.95000
-.01579 .01291 35.76000 8.95000
-.01318 .00861 35.76000 8.95000
-.01128 .00397 35.76000 8.95000
-.00923 -.00136 35.76000 8.95000
-.00713 -.00675 35.76000 8.95000
-.00325 -.01131 35.76000 8.95000
-.00115 -.01615 35.76000 8.95000

.00219 -.02497 35.76000 8.95000

.00826 -.03422 35.76000 8.95000

.01398 -.04250 35.76000 8.95000

.01834 -.05079 35.79000 8.95000

.02175 -.05726 35.83000 8.95000

.02797 -.06493 35.87000 8.95000

.03786 -.07447 36.00000 8.95000

.00231 -.00485 .00000 -.00000
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DATE 22 SEP 81

SREF •
LREF •
BREF •
SCALE •

TABULATED SOURCE DATA - CA3 (UNAL LSMT 1136)

REFERENCE DATA

5500.0000 SQ.FT. XHRP
327.7800 INCHES YHRP

2348.0400 INCHES ZHRP
.0400

CA3 K2 H15.6 Vg.l S ORB 1=5 P7 X3 HOD BEAVER T

HACH
160
160
160
160
160
160
160
160

.160

.160

.160

.160

.160

.160

.160

RUN

ALPHAN
• -4.230

-2.020
.180

2.380
4.570
6.760
8.950

11.140
13.290
15.420
17.500
19.530
21.520
23.53O
25.550

ORAOIENT

• 1339.9100 IN. XC BETA -
• .0000 IN. YC ELEVTR •
• 190.7500 IN. ZC 53-4 •

57-8
S11-12

NO, 1211 0 RN/L - !.30 GRADIENT INTERVAL • -5.001 5.00

CL CD CLH CY CLN CSL
-.520c-_ .22598 .22909 .00339 .00171 .00007
-.32502 .20220 .20115 .00467 .00119 .00058
-.12241 .18691 .15761 .00573 .00113 .00079

.09918 .18281 .10181 .00586 .00093 .00125

.33227 .18668 .04123 .00840 .00072 .00127

.55975 .20045 .00004 .00690 .00072 .00101
.77051 .22053 -.03282 .00393 .00116 .00056
.97187 .25131 -.06838 .00983 .00047 .00102

!.!7811 .28807 -.10536 .00814 .00088 .00138
1.36213 .33009 -.14777 .00918 .00004 .00222
1.55978 .38244 -.18706 .00889 -.00053 .00267
1.70764 .43353 -.21081 .00944 -.00093 .00195
!.81996 .50499 -.21396 .00899 -.00064 .00130
!.93497 .58295 -.24871 .00711 -.00079 .00154
1.99779 .66405 -.29242 .00852 -.00086 .00190

•09678 -.00446 -.02159 .00051 -.00010 .00014

(ROLl211

PARAHETRIC DATA

PAGE 93

( IB HAR 76 )

.000 STAB • !.000

.000 51-2 • 45.000
45.000 $5-6 - 45.000
45.000 $9-10 - 45.000
45.000 IORB - 7.530

O(PSF) BETA
35.93000 .00000

35.90000 .00000
35.88000 .00000
35_88000 .00000
35.88000 .00000
35.88000 .00000
35.88000 .00000
35.89000 .00000
35.90000 .00000
35.93000 .00000
35.97000 .00000
36.01000 .00000
36.10000 .00000
36.21000 .00000
36.33000 .00000

-.00546 .00000

C
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DATE22 SEP BI

r_[F •
LKR •
mAWRo
BCAL_.

REFERENCE DATA

1500,0000 SQ,FT,
1S7,7S00 INCH[I

_B.0400 INCHES
,0400

TABULATED SOURCE DATA - CA3 (UNAL LSNT 1136)

CA3 KE H15.6 V9.1 S ORB P5 P? X3 HOD BEAVER T

XHRP • 133g,9100 IN, XC II[TA •
YHRP • ,0000 IN, YC RUD-U •
2MRP • IgO.?BO0 IN. ZC £L£VTR -

AIL-OB "
IORB "

RUN

MACH _ ALPHAN
• 160 -4.410
.160 -2.230
.160 -.040
.160 2.150
.160 4.350
.160 6.550
.160 8.730
• 160 10.910
.160 13.060
.i60 15.200
.160 17.300
.160 19.380
.160 21.410
.160 23.480
.160 25.530

GRADIENT

NO. l_t/ 0 RN/L - 1.30 ORADIENT INTERVAL - -5.00/ 5.00

CL CO CLM CY CLN CSL
-,56073 .23398 .48362 -.00071 .00195 .00030
-.36747 .20819 .46214 .00076 -.00013 .00061
-.16052 .18871 .44277 .00341 .00102 .00104

• 06071 .18077 .39_69 .00348 .00134 .00160
• 30423 .18367 .3262! .00483 .00098 .00146
•52060 .19567 .27017 .00447 .00161 .00069
.74594 .21689 .21139 .00226 .00143 .00029
•96030 .24995 .16346 -.07838 .00085 -.00892
•60917 .28601 .12276 .00718 .O00V6 .00102
• 35680 .33015 .08723 .00842 .00053 .00095
•52985 .38050 .05669 .00758 -.00025 .00186
•69965 .43936 .03680 .00821 -.00074 .00157
•80654 .51233 .03929 .00562 -.00009 .00125
•88647 .58148 .01419 .00723 -.00084 .00108
•45611 .66136 -.03793 .00533 -.00102 .00202
•09855 -.00584 -.01746 .00063 -.00002 .00015

PAGE 95

(ROLIL_) ( 19 MAR 76 )

PARAHETRIC DATA

,000 STAB • "!o00|
,000 R_'L • .OOO
,000 AiL-IB - .000
.000 S1-12 - 45.000

9.580

O(PSF) BETA
35.94000 .00000
35.91000 .00000
35.69000 .00000
35.89000 .00000
35.89000 .00000
35.89000 .00000
35.89000 .00000
35.90000 .00000
36.00000 .00000
35.95000 .00000
35.99000 ,00000
36.0q000 .00000
36.13000 .00000
36.23000 .00000
36.q9000 .00000

-.005q7 .00000
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DATE 22 SEP 91

SREF -
LREF -
BREF -
SCALE -

REFERENCE DATA

TABULATED SOURCE DATA - CA3 (UNAL LSNT 1136)

CA3 KI vg.I ET5 P8

5500.0000 SQ.FT. XHRP
327.7800 INCHES YHRP

2349.0400 INCHES ZHRP
.0400

- 1339.9100 IN. XC
" .0000 IN. YC
" 190.7500 IN. ZC

HACH
.160
.160
.160
.160
.160
.160
.160

160
160
160
160
160
160
160
160

RUN NO. 161/ 0 RN/L -

ALPHAN CL CD
-4.380 -.35770 .11221
-2.210 -.18982 .09093

-.040 -.01898 .08096
2.120 .14154 .07866
4.280 .29866 .08176
6.450 .45897 .08874
8.610 .61238 .09991

10.760 .75073 .12099
12.870 .88766 .16272
14.970 .99395 .21862
17.040 !.!0143 .28945
19.050 i.15761 .35754
21.040 1.16808 .41876
23.070 !.17843 .47385
25,090 !.17310 .52120

GRADIENT .07594 -.00338

BETA -
RUO-L -
AIL-OB -
ITANK •

1.30 GRADIENT INTERVAL = -5.00/ 5.00

CLH CY CLN CSL
-.07002 .00147 .00250 .00170
-.05652 .00056 .00215 .00199
-.04545 .00302 .00201 .00174
-.02741 .00196 .00217 .00190
-.00506 .00293 .00192 .00073

.01716 .00131 .00213 .00135

.03612 .00210 .00209 .00081
•06772 .00212 .00152 .00067
•09907 ,00124 .00194 .00051
• 12130 .00117 .00210 .00115
• 15096 .00169 .00235 .00091
• 17596 .00304 .00185 -.00293
•20092 .00314 .00157 -.00029
•20643 .00187 .00129 .00003
•21317 .00264 -.00002 .00099
•00734 .00020 -.00006 -.00009

PAOE 130

(RGLI61) ( 18 MAR 76 )

PARAHETRIC DATA

.000 RUD-U •

.000 AIL-IB •

.000 S1-12 •

.000

.000

.000
• 000

Q(PSF) BETA
35.93000 .00000
35.90000 .00000
35.89000 .00000
35.89000 .00000
35.89000 .00000
35.89000 .00000
35.89000 .00000
35.90000 .00000
35.95000 .00000
36.03000 .00000
36.13000 .00000
36.24000 .00000
36.35000 .00000
36.45000 .00000
36.53000 .00000

-.00416 .00000
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DATE22 SEP 81

SREF •
L_F =
B_F •
SCALE •

TABULATED SOURCE DATA - CA3 (UNAL LSNT ! 136)

REFERENCE DATA

5500.0000 SO.FT. XHRP
327.7800 INCHES YHRP
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CA3 ORB P9

• !076.7000 IN. XO
• .0000 IN. YO
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RUN NO. 1651 0 RNIL = 1.30
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20.000
GRADIENT

MAIN BALANCE

ALPHA •
AILRON •

GRADIENT INTERVAL • -5.001 5.00
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PARAMETRIC DATA

12.000 ELEVON • .000
.000 RUDDER = .000

CL CD CLM CY CLN CSL O(PSF) ALPHAO
.c_537 .10958 -.02661 .16495 -.00177 .00256 35.39000 12.61000
.27473 .09670 -.03201 .15705 -.00519 .00350 35.35000 12.62000
•27113 .09432 -.03073 .14104 -.00515 .00351 35.33000 12.62000
•26685 .09379 -.02726 .12253 -.00473 .00323 35.32000 12.61000
•26483 .09253 -.02292 .10550 -.00447 .00256 35.30000 12.61000
•26181 .09236 -.02326 .08558 -.00364 .00237 35.29000 12.61000
•25849 .09229 -.02164 .06585 -.00269 .00180 35.28000 12.61000
.25771 .09225 -.01891 .04461 -.00202 .00135 35.28000 12.61000
•25604 .09236 -.01898 .03545 -.00157 .00105 35.28000 12.61000
•25791 .09317 -.01974 .02415 -.00118 .00079 35.28000 12.61000
•25366 .09265 -.01871 .01447 -.00079 .00063 35.28000 12.61000
•25617 .09331 -.01731 .00231 -.00045 .00065 35.28000 12.61000
•25321 .09239 -.01707 -.00748 -,00027 .00049 35.27000 12.61000
•25637 .09336 -.01891 -.01835 .00019 .00018 35.28000 12.61000
•25405 ,09281 -.01919 -.02902 .00057 -.00011 35.28000 12.61000
•25625 .09336 -.02042 -.03991 .00083 -.00032 35.28000 12.61000
.25935 .09441 -.02235 -.06079 .00172 -.00077 35.29000 12.61000
•26115 .09441 -.02475 -.08335 .00258 -.00109 35.30000 12.61000
•26232 .09493 -.02790 -.10553 .00362 -.00115 35.31000 12.61000
•26350 .09555 -.03048 -.12612 .00432 -.00148 35.32000 12,61000
•26502 .09647 -.03213 -.14371 .00480 -.00140 35.33000 12.61000
•26719 .09757 -.03457 -.16127 .00493 -.00155 35.35000 12.62000
•26231 .!0383 -.03456 -.18546 .00366 -.00103 35.39000 12.61000

-.00026 .00010 -.00004 -.01064 .00035 -.00019 -.00017 .00000
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SREF -
LREF •
BREF -
SCALE -

TABULATED SOURCE DATA - CA3 (UMAL LSNT 11361

REFERENCE DATA

5500. 0000 SO. I'T XHRP
327.?800 INCHES YPIRP

2348.0400 INCHES ZIqRP
• 0405

CA3 KI HIS.G V9.1 ORB 115 P6 X2 ORBITER DATA

• 1076.7000 IN. XO
• ,0000 IN. YO
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RUN NO. 27/ 0 RN/L "

HACH ALPHAO CL CO
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.160 -.610 -.03957 .02925
.160 !.610 .01237 .02395
.160 3.820 .07334 .02494
• 160 6.040 .12586 .02473
.160 8.260 •17760 .02703
• 160 10.480 ._-_042 .03609
.160 12.700 •31018 .05119
.160 14.900 .37123 .06848
.160 17.070 .41111 .08449
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.160 23.380 .43571 .13093
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15126
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BETA •
ELEVTR -
S3-4 -
$7-8
511-1E

!.30 GRADIENT INTERVAL • -5.00/ 5.00

CY CLN CSL CPC
• 00676 .00007 .00172 .06879
• 00694 .00046 .00055 .06900
• 00147 .00056 .00210 .06760
• 0059! -.00054 .00103 .06740
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•00822 .00002 .00262 .06461
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-.00239 -.00132 .00073 .09970
-.00065 -.00008 -.00002 -.00021

(ZGL02?)

PARAHETRIC DATA

.000 STAB
.000 SI-2

.000 $5-6

.000 $9-10

.000 IORB
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• .000
• .000
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• 3.660

CPS
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.5BOO0
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BETA
.00000
.00000
.00000
.00000
.00000
.00000
.00000
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.00000

.00000
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.00000
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DATE 22 SEP 81 TABULATED SOURCE DATA - CA3 (I,,MAL LSNT !!36) PAGE 160

5REF -

LREF =
BREF •
SCALE -

REFERENCE DATA

5500.0000 SO: FT . XHRP

327.7800 INCHES YHRP
2348.0400 INCHES ZHRP

.0405

CA3 KI H15.6 V9.1 ORB 1=5 P6 X3 ORBITER DATA

= 1076.7000 IN. XO
• .0000 IN. YO
• 400.0000 IN. ZO

RUN NO. 401 0 RN/L •

MACH ALPHA0 CL
.160 -2.820 -.08380
.160 -.600 -.03301
• 160 1.620 .02123
• 160 3.820 .06268
.160 6.030 .12702
• 160 8.260 .18252
• 160 10.460 .24401
• 160 12.690 .31149

• 160 14.870 .36623
• 160 17.050 .42046
.160 19.170 .43844
.160 21.280 .44343

• 160 22.270 -.77352

• 160 25.470 .42535
• 160 27.620 .39911

GRADIENT . .02230

CO CLM
• 03835 -.00097
• 03217 -.00238
• 03001 -.00105
• 02896 .00261
• 02962 .00101
• 03584 .00233
• 04296 .00021
• 05706 .00079

•07427 .00627
•09685 .01144
.11205 .02623
.12708 .04676

-1.01800 .09233
• 14941 .09695

• 15171 .13601
-.00137 .00054

1.30 GRADIENT INTERVAL • -5.001

CY CLN CSL
• .00858 -.00153 .00173

.01203 -.00040 .00025

.00667 -.00190 .00249
.01349 -.00335 .00315
01215 -.00163 00299
00938 -.00227 00242
00741 -.00219 00315
00737 -.00130 00266
00755 -.00278 00253
00529 -.00157 00257

00570 -.00165 00345
00333 -.00128 00257

-I 18950 .00900 .01859
00246 -.00227 .00208
00234 -.00084 .00143

.00042 -.00031 .00029

(ZGL0401 ( 18 NAR 76 )

PARAI'_TRlC DATA

BETA • .000 STA6 " -2.000
RUO-U • .000 RUO-L " .000
ELEVTR " "17.000 AIL-IB • .000

AIL-O6 = .000 S1-12 • .000
IOR6 • 3.660

5.00

CPC
.07557
.07398
.07458
.07378
.07258
.07178
.06939
.06660

.06680

.06959

.07258

.07976

-.01336
.09571

.10628
-.00022

CPS
.02413
.02293
.02054
.01775
01376
01117
00857

00616
01117
01555
01994
02253
09113

01515
.01735

-.00097

DIORB BETA
-.05000 .01000
-.02000 .00000

.01000 .01000

.05000 .01000

.09000 .00000

.14000 .01000

.17000 .01000
.23000 .00000
.29000 .01000
.35000 .00000

.41000 .00000
.48000 .00000

-.53000 .31000
• 63000 .01000
.74000 .00000
• 01490 .00045



DATE 22 SEP 81

SREF •
LREF •
BREF •
SCALE •

TABULATED SOURCE DATA - CA3 (UNAL LSNT 11361

REFERENCE DATA

5500.0000 SO. FT XI_:_P
327•7800 INCHES YI'_P

2348•0400 INCHES ZHRP
•0405

CA3 KI H15•6 V9.! ORB 1=5 P6 X3 ORBITER DATA

• 1076•7000 IN• XO
• •0000 IN• YO
• 400.0000 IN• ZO

RUN NO.

MACH BETA CL
• !60 -20•230 •03553
.160 -16•140 •03374
.160 -14.110 .03402
.160 -12.090 •03989
.160 -10.060 -.10726
• 160 -8.050 •05453
• !60 -6.030 •06139
.160 -4.030 .06684
.160 -3.020 -.89747
• 160 -2•010 •07599
• 160 -!.000 •06881
• 160 .010 •07533
• 160 1•020 •07348
• 160 2.030 -.26543
• 160 3.030 •06728
• 160 4.040 •05140
• 160 6.050 •05435
• 160 8.060 •03956
• !60 10.080 .03075
• 160 12.100 .01]67
• 160 14.130 •01935
• !60 16.160 •01216
• 160 20.210 .02635

GRADIENT •03559

4t/ o

ALPHAN •
RUO-U •
ELEVTR "
AIL-OB •
IOR9 •

RN/L • 1.30 GRADIENT INTERVAL • -5•001 5.00

CSL
• 0335 I
• 03326
03094
02827
02667
02266
01822
01370
01011
•00775
•00478
.00157
•00090

-.00313
-. 00546
-. 00693
-•01225
-.01792
-. 02238
-. 02644
-. 02875
-.031 I0
-. 03562
-. 00256

CD CLH CY CLN
.021_ -.03891 .30562 .02364
• 01067 -,01078 •26656 •00846
• 01280 -•00599 •24230 •00559
.01512 .00122 •21522 •00241
•00870 .00278 .184_ -•00065
• 01972 •00351 .15564 -.00197
• 02314 -.00001 •12384 -•00325
• 02504 .00442 .08238 -.00054

-•01731 •02385 .06013 -.00097
• 02978 -.00062 .04928 -.00170
• 02965 .00012 .03577 -.00221
• 03024 .00075 .01533 -•00277
.02837 •00397 -•00328 -.00347
• 00994 .01070 -,02182 -.00421
• 02540 .00620 -.03446 -.00442
• 02341 •00727 -•05348 -•00427
• 02068 .00854 -.08713 -.00469
• 01664 .00881 -.12290 -.00379
• 01440 .01203 -.16018 -.00489
• 01190 .01321 -.18804 -.00681
.01139 •00517 -.21624 -.00992
• 00756 •00051 -.24677 -.01443
• 00848 -.02280 -•30283 -•01968
•00133 -.00025 -•01666 -•00052

CPC
•07178
• 07358
• 07697
• 07836
•07477
•07338
.07218
.06879
•06899
•06979
•07099
.07218
.07517
•07657
•08255
• 08494
.08494
•08813
,09192
• 09332
.09511
• 09392
• 08734
• 00203

PAGE: 161

(ZGL041) ( 18 HAR 76 )

PARAMETRIC DATA

2.000 STAB - -2,000
25.000 RUD-L • 25.000

.000 AIL-IB - .000

.000 Si-12 • .000
3.66O

CPS
-,05145
-.05284
r.05424
-.06142
-.O6919
-.07597
-.07557
-.06461
-.04347
-.02552
-.00538

.01495
02074
02313
01715
00957
00299
01196
06421
12124

.08714

.07178

.08833
•00995

DIORB ALPHAO
-.08000 3.69000
-.01000 3.76000

.01000 3.78000

.03000 3.80000
-.07000 3.70000

• 05000 3.82000
.04000 3.81000
.06000 3.83000

-.56000 3.21000
.05000 3.82000
• 05000 3.82000
•06000 3.83000
• 06000 3.83000

-.16000 3.61000
•06000 3.83000
• 06000 3.83000
.06000 3.83000
.05000 3.82000
.05000 3.82000
• 04000 3.81000
.03000 3.80000
.01000 3.78000

-.04000 3.73000
.02395 .02395



00100"- 00100_-
O00_8"hl O00L2"
000£9"hl 00052"
O00hg'hl 00092"
O00L8"hl 00062"
00069"hi 0000£"
00099"hl 0000£'
00088"hl 0000£"
00088"hl 0000£"
O00LB'hl 00062"
00088"hi 0000£"
00099"h! 0000£"
00088"hi 0000£"
O00LB'hl 0006_"
O009B'hl 0000£"
00099'hi 0000£"
00068"hl 0001£"
00088"hl 0000£"
00088"hl 0000£"
O00hB'hl 00092"
O00hg'hl 00092"
O002e'hl O00h2"
000£8"hi 00052"
O¥1,,k:nY etlOlO

22010' g9100" L££00"- 2gO00" OL210"- 02000"- 9£000"-
2h090" 56£80" 98290"- ILgO0'- h8912"- glhO0"- g_LO"
8££L0" 5£h80" 99£G0"- _9hO0" g£991"- 90900" 29050"
15960" 5L£90' Lh9hO'- 56£00" 9L191"- 9£210" 2£050"
16h60" _ hl_80" 2LOhO'- 19500" BOlhl'- hh610" h2250"
h6610" 5£h80" _£G£0'- 9h900' 16021"- L£h20" gL£50"
_6910'- 9£180' 26820"- 9L200" 82690"- h9120" 1£650"
86500"- 968L0" Oh020"- 0£100" L8290"- 82910" 60590"
B_gO0" LL9LO" 21010'- 85000" 188£0"- OLhlO" _2690"
L£OIO" 96£L0" 9£L00"- g£100"- OgL20"- Lh600' 851L0"
_6510" 66690" £8£00"- 92£00"- 9L£10"- 65600" II£LO"
_£910" OBL90" 66000"- 19200"- 58000"- 8h800" 999L0"
L6010" 09590" 12200' 12200'- 68900" gLSO0" 526L0"
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DATE 22 SEP 81

SREF •
LREF •
BREF •
SCALE •

TABULATED SOURCE DATA - CA3 (UNN. LSNT 1136)

REFERENCE DATA

5500.0000 SO. FT XHRP
327.7800 INCHES YHRP

2348.0400 INCHES ZHRP
.0405

CA3 KI H!5.6 V9.1 S ORB P5 P7 X3 ORBITER DATA

• 1076.7000 IN. XO
• .0000 IN. YO
• 400.0000 IN, ZO

HACH
160
160
160
160
160
160
160
160
I60
160
160
160
160
160
160
160
160
160
160
160
160
160
160

RUN NO. 79/ 0

BETA CL CD
-20.200 -.69234 -.13668
-16.120 .38279 .05600
-14.100 .38516 .05417
-12.080 .37648 .05495
-10.060 .39311 .05960

-8.040 .39321 .05972
-6.030 .39355 .06183
-4.030 .40280 .06546
-3.020 .42033 .07043
-2.020 .42308 .07151
-1.000 .41813 .07029

.000 .42231 .07161
1.010 .41023 .06939

2.020 .40393 .06684
3.030 .40641 .06698
4.030 .40300 .06581
6.040 .37495 .05857
8.050 .36602 .05519

I0.070 .36202 .0522!
12,090 .36124 .05286
14.110 .34769 .04909
16.130 .34408 .04698
20.190 .36018 .05495

GRADIENT -.00144 -.00032

ALPHAN •
RUO-U '
SI-2 -
S5-B -
SI1-12 -

RN/L - 1.30 GRADIENT INTERVAL • -5.00/ 5.00

CY CLN CSL CPC
.25378 .01126 .06170 .03689
.23104 -.00185 .05606 .04128
.20828 -.00390 .05279 .04407
.17672 -.00543 .04730 .04586
• 15509 -.00720 .04116 .04885
• 12632 -.00696 .03587 .04786
.09959 -.00549 .02815 .04606
• 07203 -.00316 .01877 .04247
• 05637 -.00282 .01512 .04227
• 04202 -.00141 .01154 .04227
.02618 -.00298 .00718 .04327
• 01247 -.00234 .00333 .04546

-.00229 -.00129 -.00020 .04686
-.01476 -.00211 -.00347 .04726
-.03568 -.00204 -,00643 .05065
-.05020 .00025 -.01122 .05145
-.07230 .00035 -.02112 .05663
-.10597 .00244 -.03018 .05783
-.14235 ,00297 -.03607 .05962
-.16843 .00092 -.04224 .06122
-.18895 -.00005 -.04695 .06122
-.21275 -.00096 -.05119 .05922
-.25038 -.00807 -.05859 .05543
-.01500 .00027 -.00367 .00123

CLH
-.02557
-.00916

.00103
.00421
.01008
.00621
.01119
.00753
.00323
.00313
.00072

-.00129
.O0099

00192
00775
013O6
02191
02029
02659
01996
01952
01387
02120

.00055

PAGE 188

(ZGL079) ( 18 lIAR 76 )

PARAMETRIC DATA

8.000 STAB • i,000 "
.000 RUO-L - .000
.000 $3-4 • 45.000

20.000 $9-10 • 45.000
• 000 IORB • 7.530

CPS DIORB ALPHAO
.06181 -.56000 11.41000
.05005 .25000 12.23000
.04187 .28000 12.26000
• 03170 .28000 12.26000
• 02094 .31000 12.29000
.01157 _.30000 12.E8000
.00359 .31000 12.29000

-.00140 .31000 12,29000
-.00419 .31000 12.29000
-.00359 .31000 12.29000
-.00279 .30000 12.28000
-.00319 .30000 12.28000
-.00419 .30000 12.29000
-.00399 .30000 12.28000
-.00479 .32000 12.30000
-.00538 .33000 12.31000
-.00020 .33000 12.31000

.01077 .32000 12.30000

.02433 .33000 12.31000
•04028 .32000 IE.30000
.05424 .30000 12.28000
•06480 .29000 12.27000
•09076 .21000 12.18000

-.00033 .00149 .00149

:i
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DATE 22 SEP 81

SREF •
LREF -

BREF •
SCALE •

TABULATED SOURCE DATA - CA3 (UNAL LSNT 1136)

REFERENCE DATA

5500.0000 SQ. FT XHRP

327.7800 INCHES YMRP
2348.0400 INCHES ZHRP

.0405

CA3 K2 HI5.6 V9.1 ORB P5 P6 X3 ORBITER DATA

• 1076.7000 IN. XO

• .0000 IN. YO
• 400.0000 IN. ZO

HACH
160

160
160
160

160
160
160
160

160
160
160
160
160
160
160

.160

.160

.160

.160

.160

.160

.160

RUN NO.

BETA CL

-20.180 .10533

-16.100 ,09562
-14,080 ,08041
-12.060 .07553
-10.040 .0790!

-8.030 -.87316
-6.030 .09807
-4.020 .09303
-3.020 .09435
-2.010 .11837
-1.000 .10528

• 000 .10390

1.010 .09779
3.030 -.22863
4.030 .07846

6.040 .07768

8.050 .06711
10.060 .06071
12.070 .04442
14.090 .04240

15. I10 .04967
20.180 .06386

GRADIENT -.02071

1111 0

CD

.02133

.00592

.00516

.00420

.00667
-.14073

.01257

.01506
.01788

.02359

.02277

.02161

.02015
-.03613

.01197

.01099

.00455

.00129
-.00206
-.00280
-.00274

.00607
-.00358

ALPHAN •
RUD-U •
ELEVTR •

AIL-OB •
IORB •

RN/L = !.30 GRADIENT INTERVAL • -5.00/ 5.00

CY CLN CSL
.27325 .01144 .04632
• 23929 -,00169 .0N!58
• 21410 -.00303 .03633

• 19380 -.00637 .03435
.16465 -.00704 .03020
,13218 -.00581 .02517
.I0875 -.00487 .02057

• 07331 -.00396 .01475
• 05833 -.00166 .01013
• 04293 -.00176 .00774
.02728 -.00305 .00451
•01232 -.00216 .00381
,00118 -.00268 .00039

-.02999 -.00349 -.00519
-.04421 -.00254 -.00694

-.08020 -.00096 -.01449
-.11153 .00102 -.02100
-.14215 .00264 -.02700

-.16906 .00086 -.02943
-.18923 -.00103 -.03360
-.21475 -.00179 -.03720

-.26180 -.01178 -.04395
-.01452 -.00002 -.00260

CLM

-.00019
.02513

03022
03477

04016
06268
0415l
03929
03915

.03440

.03701

.03626

.03605

.04961

.04544

.04621

.04843

.05035

.05190

.04304

.03986

.01548

.00117

CPC

10070
10728
10987
10788

10528
10289
10130

.09651

.09771

.09531
.09671
.09830
.10169
.11047

1306
1226
1286

1645
1844

1864
1665

11505
.00217

(ZGLIlI) (

PARAHETRIC DATA
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